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SUPREME 385 AUTO- 
MATIC LABORATORY 
MODEL 














SUPREME 189 SIGNAL 
GENERATOR. LABO- 
RATORY MODEL.... 








12 Small Monthly Payments 
Buy Any One Instrument 





$7798 





$3695 











Radiomen by the thousands are 
grasping this opportunity to mod- 
ernize their equipment with the 
financial help of Uncle Sam. Su- 
preme Jobbers are overwhelmed 
with orders! Banks welcoming the 
business! It's YOUR big chance, 
Mr. Serviceman, to enjoy the pres- 
tige and profit of radio’s most up- 
to-the-minute testing instruments on 
the easiest possible purchase plan. 


FHA MAY NOT BE EXTENDED! 
EXPIRES APRIL Ist! 


Up to now there has been no 
definite report from Washington 
that the FHA Act will be extended 
at expiration April Ist. Don’t gam- 
ble with chance—see your jobber 
NOW while you know Uncle Sam 
will assist you to pay for one instru- 
ment over a period of 12 months, 
and 2 or more, 18 months—at the 
government's low interest rate. 
Write Supreme direct for any infor- 
mation with which your jobber can 
not supply you. 


Equip Now with New 
LABORATORY MODELS 


SUPREME 
INSTRUMENTS 
thru an 


F.H.A. LOAN 


18 Small Monthly Payments 
Buy Any Two or More Instruments 








ove Its Too Late 











SUPREME 89 DeLUXE 
TUBE TESTER LABO- 
RATORY MODEL.... 


$45 





SUPREME 339 DeLUXE 
ANALYZER, LABORA- 
TORY MODEL...... 


$30% 














Supreme Instruments Corp., Greenwood, Miss., U.S.A. 
@ Export Dept., Associated Exporters Co., 145 West 45th St.. New York City. N. Y. Cable Address, LOPREH, N. Y. _@ 
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TRAIN AT COYNE 


-~” 
~ 


GET A GOOD JOB 



































MANY MAKE $30, $40, $50, AND UP 
EVERY WEEK IN ELECTRICITY 


It makes no difference whether your age is 16 or 40. . . . If you want to feel secure and 
not have to worry about being laid off or to have to work for any wages they want to 
pay you—prepare today for real opportunities in the livest money making field in 
the world. Electricity offers you the opportunity to make REAL MONEY! If you 
want to enjoy the good things in life that real money will make possible . . . the 
surest and quickest way is to get into a field that offers REAL MONEY-MAKING 
OPPORTUNITIES. The great and growing field of Electricity—with its vast de- 
velopments reaching into almost every industry—needs men with PRACTICAL 
TRAINING. It pays well, and offers a future that is practically unlimited. 


LEARN BY DOING IN 12 WEEKS 


My great training shops in Chicago are known the world over for the amazingly 
easy, practical method by which we train ambitious fellows for good pay Electrical 
jobs in only 12 weeks. Start any time. You learn quickly by doing actual shop work 
on real Electrical machinery—without book study or useless theory. 
Previous Electrical experience or a lot of book learning not necessary. “ 

Expert instructors personally guide you every step of the way. ( A 


I'LL FINANCE YOUR TRAINING! 








Don’t let lack of ready cash hold you back. My plan has enabled bss A] ENJOY SUCCESS 
thousands of deserving fellows to get Coyne Training first—then pay © aed 
back tuition in small monthly payments extended over 18 months © ~ . i HERE'S PROOF... that 


after graduation starting 5 months after you start school or 2 . Coyne Training gets Quick Results! 
months after your required training period. Many have told me that \¢ é | “Two weeks after leaving school I took a wiring 


their training has more than paid for itself out of increased earnings! job, and the profits from this job alone more than 








one id for the entire course.” 
Prove to me that you really want to succeed—by mailing the _ pie, RN y 
5 coupon below—and I'll tell you about this amazingly liberal plan Kp, e Rewer . = - ” — DS, AINCES 
Diesel E —_— “Coyne Training has certainly paid for itself 
Free Lifetime Ref. 1 Engines Get the Facts Many times in increased salary.” 
Employment Service oo and Send for Free Book —PAUL W. HOLDTON, OHIO 
A Free Employment Service Trai —¥ Condi aoe Gane The whole fascinating story “1 ow po Teen m 
i maintained to give Coyne | Trained men are needed in these | ofCoyne Trainings yoursfor gt Ome my, Electrical succnw to your. 12.week 
graduates every possible aid fot "Electrical Field Right now the asking. Just mail the cou- see taaeioee sini s S ———— 
in locating jobs for which they ’m including instruction in Diesel pon and I'll send you my Big “c Pa ™ a : = 
are trained. Many of our stu- Engines, Electric Refrigeration Free Book, with photographs, wenn | amy ont ms this job which hese 
dents do part-time work to and Air Conditioning AT NO jobs, and money-making facts. ‘ —SHERMAN PENNY, FLORIDA 
help pay their livi EXTRA COST. There's no obligati d ee mes cline 
p pay their living expenses n Smee ane 8S TI d thousands of simil: : 
while in oc csiemens Ol etl. these and thousands o similar letters in our 
hool. files give positive proof of the REAL MONEY 











H. C, LEWIS, President Founded 1899 VALUE of Coyne Training. These men once faced 
E L E Cc T RI c A L Ss c H ri) rs) L the same problem that now confronts you. Coyne 

Training started them on the road to success...it 
$00 S. Paulina Street, Dept. 46-78, Chicago, I11, can do the same for you. 


ls. ©. LEWIS, Pres, COUNE ELECTRICAL ecucea, ~~? 


H. C. LEWIS, Pres., COYNE ELECTRICAL SCHOOL 















500 S. Paulina St., Dept. 46-78, Chicago, Il. 


Without obligating me, send Free Book and details of your “‘Pay- | 
Tuition-After-Graduation”’ Plan. | 
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Mail in envelope or paste on a postcard. 
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Just as, last year, we favored the public-address special- 
ist, in regard to the nature of much of the technical mate- 
rial presented in the May issue of RADIO-CRAFT, so, too, 
we have once more planned to give the P.A. technician 
valuable reference information with respect to this impor- 
tant field, in the forthcoming May issue. 


At the same time, there will be numerous articles, both 
constructional and theoretical, that the Service Man, engi- 
neer, experimenter and beginner will find invaluable. To 
list only a small proportion of the forthcoming contents 
would afford but slight insight as to the importance and 
variety of this issue. 

Therefore, we can only urge you to reserve your news- 
stand copy (release date April |) of the May issue, today. 





HUGO GERNSBACK, President 1. S. MANHEIMER, Secretary 
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HERE ARE A FEW EXAMPLES 
OF THE KIND OF MONEY 
| TRAIN MY MEN TO MAKE 








Now Has Fine Business 


“I have a fine business servicing 
sets. lam making a good living—sel- 
dom have a week under $40. If it 
wasn’t for N. R. L., I would probably 
be tramping the streets. 

Glenn C. King, 
46 Division Ave., S., 
Grand Rapids, Mich. 


$15 a Week in Spare Time 


“My spare time earnings average 
$15 a week. Since studying with 
you I have earned about $7.000 to 
$8,000 in Radio. I owe my success 
to the good method of the N. R. I.” 

C. N. Heffelfinger, 
R. F. D. No. 1, 
Temple, Penna. 








Best Equipped Shop in Town 


“In the last year, we have moved 
our Radio shop and we now have 
the best equipped Radio Repair Shop 
in East Toledo. We also have a 
shop at 624 Milton Street. We have 
three fellows working for us.” 

W. R. Brown, 
309 Main St., 
Toledo, Ohio. 








You Get PRACTICAL EXPERIENCE 
with Radio Equipment | Give You 


I'll show you how to use my special Radio equip- 
ment for conducting experiments and building 
circuits which illustrate important principles used 
in such well-known sets as Westinghouse, General 
Electric, Phileo, R.C.A., Victor, Atwater-Kent, and 
others You work out with your own hands many 
of the things you read in our lesson books. This 
50-50 method of training makes 
learning at home easy, interest 
ing. fascinating, intensely prac- 
tical. You learn how sets work, 
why they work, how to make 
them work. 
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| WILL HELP YOU 


START A SPARE TIME OR FULL TIME 


I0 SERVICE BUSINESS 


WITHOUT CAPITAL 


Free Book Tells How. 
Mail Coupon! 


The world-wide use of Radio sets for home 
entertainment has made many opportunities for 
you to have a spare time or full time Radio 
service business of your own. The day you en- 
roll I start sending you Extra Money Job Sheets 
which quickly show you how to do Radio repair 
jobs common in most every neighborhood. Many 
N. R. I. men make $5, $10, $15 a week extra in 
spare time while learning. I show you how to 
install and service all types of receiving sets. I 
give you Radio equipment and instructions for 
conducting experiments for building circuits 
and testing equipment, and for making tests that 
will give you broad. practical Radio experience. 
Clip the coupon below and get my free 64-page 
book, “Rich Rewards in Radio’’—it gives you a 
full story of the success of N. R. I. students and 
graduates, and tells how to start a spare time 
or full time Radio service business on money 
made in spare time while learning. 


Many N. R. I. Men Make 
$5, $10, $15 a Week Extra 
in Spare Time While Learning 


Many of the twenty million sets now in use 
are less than 50% efficient. I will show you how 
to cash in on this condition. I will show you 
the plans and ideas that have enabled many 
others to make $5, $10, $15 a week in spare 
time while learning. George W. Honert, 248 
Water St.. Ligonier, Ind., made over $500 from 
the start of the Course to its completion. 


Get Ready Now for a Radio 
Business of Your Own and 
for Jobs Like These 


Broadcasting stations use engineers, operators, 
station managers, and pay up to $5,000 a year. 
Radio manufacturers use testers, inspectors, 
foremen, engineers, servicemen and buyers. and 
pay up to $6,000 a year. Radio dealers and job- 
bers employ hundreds of servicemen, salesmen. 
managers, and pay up to $75 a week. Television 
promises many good jobs soon. Television is 
leaving the laboratory in an impressive way. 





Get my FREE LESSON 
on Radio Servicing Tips 


I’'ul prove that my Training gives practical, 
money-making information, that it is easy to 
understand—that it is just what you need to 
master Radio. My sample lesson text, **Radio 
Receiver Troubles—the Cause and Remedy" 
covers a long list of Radio receiver troubles 
in A.C., D.C., battery, universal, auto, 
T.R.F.,. super-heterodyne, all-wave, and other 
types of sets. And a cross reference system 
gives you the probable cause and a quick way 
to locate and remedy these set troubles A 
special section is devoted to receiver check-up, 
alignment, balancing. neutralizing and test 
ing. Get this lesson Free. No obligation 
Just mail coupon. 


MAIL COUPON NOW 









This Coupon is Good for One 


J. E. 


One million dollars is being spent on two sta- 
tions. Receiving sets are being designed and 
built. New opportunities—many of them-—-are 
right ahead. My book tells you of the oppor- 
tunities in these fields, also in Aviation Radio, 
Police Radio, Short Wave Radio, Automobile 
Radio and other new branches of this fast grow- 
ing industry. Get it. 


i Train You at Home 
in Your Spare Time 


Hold your job until you're ready for another 
Give me only part of your spare time. You do 
not need a high school or college education 
Hundreds with only a common school education 
have won bigger pay through N. R. I. Graduate 
J. A. Vaughn jumped from $35 to $100 a week 
Fred Dubuque doubled his earnings in one year. 
The National Radio Institute is the Pioneer and 
World's Largest organization devoted exclusive- 
ly to training men by Home Study for good jobs 
in the Radio industry. 


You Must Be Satisfied 


I will give you an agreement to refund every 
penny of your money if you are not satisfied 
with my Lesson and Instruction Service when 
you complete my Training. And I'll not only 
give you thorough training in Radio principles, 
practical experience in building and servicing 
sets, but also Advanced Specialized Training in 
the type of Radio work you choose, 


Get My Free Book of Facts 


Mail the coupon for “Rich Rewards in Radio.” 
It’s free to any ambitious fellow over 15 years 
old. It tells you about Radio’s spare time and 
full time opportunities; about my training: 
what others who have taken it are doing and 
making. Mail coupon now 
in an envelope, or paste 
it on a le post card. 












J. E. SMITH, Pres. 
Dept. 6DX 


National Radio 
Institute 
Washington, D. C. 


| Bee 
Rich Rewards 


in Radio 


FREE COPY OF MY NEW BOOK 


Situ, President, 

National Radio Institute, 

Dept. 6DX, 

Washington, D. C. 

Dear Mr. Smith: Without obligation, send me the Sar 
Lesson and your free book about spare time and full ti 


Radio opportunities, and how I can train for them at home 
in spare time. (Ilease print plainly.) 


ple 
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Special Announcement 
To-date we have issued the following publications of vital 
importance to service men: 


1931 Official Radio Service Manual 
1932 Official Radio Service Manual 
1933 Official Radio Service Manual 
1934 Official Radio Service Manual 
1935 Official Radio Service Manual 


Official Auto-Radio Service Manual (Vol. No. 1) 
Official Auto-Radio Service Manual (Vol. No. 2) 


Every Service Man, in order to be properly equipped to service the 
older sets, which naturally cause the most trouble, should have the com- 
plete set of these manuals. With this end in view we are desirous of 
making a special proposition to anyone who has some of these manuals 
but not the complete set. 


If you will be good enough to fill in the coupon appearing below, and 
mail it to us, we will make you a proposition to enable you to fill in the 
missing manuals and pay for them on an installment proposition. 





M A I L Gernsback Publications, Inc. RC-436 
99 Hudson St., New York, N. Y- 
Cc Oo U Pp oO i | 1 ~~ - the following manuals (check the one you 
now ave). 
(0 1931 Official Radio Service Manual 
T oO D A Y ! ( 1932 Official Radio Service Manual 


(C0 1933 Official Radio Service Manual 
00 1934 Official Radio Service Manual 


00 1935 Official Radio Service Manual 
(0 Official Auto-Radio Service Manual (Vol. No. 1) 
0 Official Auto-Radio Service Manual (Vol. No. 2) 
Will you kindly mail me a special proposition whereby | 
may secure the missing ones. It is distinctly understood 
p U F L | c A T | O N S that the sending of this coupon does not obligate me in 
, 


anyway. 
INCORPORATED 


Name 


99 HUDSON ST. NEW YORK, N.Y. Address 


City Ee ee 
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’LL TRAIN YOU Quickly FOR 


SPARE-TIME AND FULL-TIME JOBS IN 


ELECTRICITY 


BY PRACTICAL SHOP METHODS 
in your Apare lime 
RIGHT IN YOUR OWN HOME 


Learn to earn up to $50 a week or more in a real morney- 
making field. Electricity today offers opportunities un- 
dreamed-of a few years ago...steady jobs...interesting work 
..good pay...a real future. And now Electric Institute brings 
— to your very door — the practical training necessary to 
qualify for the rich rewards that are waiting. There is no 
need to give up your present job . . . no need to leave home, 
family and friends . . . no need to travel hundreds, perhaps 
thousands, of miles to some distant city; pay out large 
sums of money for traveling and living expenses. Now, 
you can learn Electricity by a simple, easy, practical 
method ... right at home . . . at a fraction of the cost 
of going away to school . . . and with full assurance of 
your money back if you’re not entirely satisfied. 


—EARN EXTRA MONEY 
BY DOING PART TIME 
JOBS WHILE LEARNING! 


Opportunities to make $5, $10, or more a week while training. 


By the most practical, most amazingly easy method of home 
shop training, the fascinating mystery of electricity is un 
folded to you step by step in a way that anyone can quickly 
understand and which is intended to make you a real 
practical trained man and not a theoretical engineer. I 
have designed this course so that it is possible for my 
students to start earning money almost at once. Do not 
confuse Electric Institute Training with a theoretical course, 
with dry text books and tiresome theories. By this new 
method, you are told—in plain, simple words—exactly what 
to do, and why . . . then you do the actual jobs, with real, 
full-size electrical equipment which we furnish without extra 
cost as a regular part of your training. That's the modern, 
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LEARN BY DOING ACTUAL JOBS IN 
YOUR OWN ELECTRICAL WORK 
SHOP... WE FURNISH EQUIPMENT 


Electricity is a practical subject which must be taught in 
a practical way. That’s why we furnish each of our 
students with dozens of items of real electrical equipment 
and apparatus in addition to his course of study .. .so 
you can do the actual work on real electrical jobs . . . make 
tests ... perform your own experiments. This equip- 
ment is furnished without extra cost, not only to aid 
your training, but to be used to go-out and do real jobs 

- real installations and repairs that you can get real 
money for. In fact, by doing only two or three such jobs 








a month your training should actually pay for itself 4 = easy Electric Institute way become a practical skilled 
. and the opportunities for extra spare-time earnings = ° Das electrician in your spare time ‘vithout leaving your present 
are simply amazing! Creamer noes job until you are ready to -tep into a real electrical job. 
se40-@2 pedi oo . 


VIOUS EXPERIENCE OR a aame:zekeh@ FOR BIG PAY AND A FUTURE 
A LOT OF BOOK LEARN- PEAMRCMRZORUMRONVAR specialized work in an industry that. is expanding. ‘Such 
ING To PREPARE FOR i DIESEL ELECTRIC opportunities are waiting in the great and growing field of 


Electricity, where trained men are always needed. And Electric 

JOBS LIKE THESE: POWER, RADIO and Institute is ready to show you the way. Mail the coupon 

i REFRIGERATION now—TODAY—for Big, New, Free Book and all facts about 

New electri ; Z Complete course includes this revolutionary plan of home shop training. There is no 

me ph ectrical Projects, constantly practical training in Diesel —— and no salesman will call on you. The book costs 

increasing use of electric power, means Electric Power, Radio, Elec- nothing ... but it may be worth a fortune to YOU! 

more jobs for men with practical train- = ore frigeration —_ i 
There ie ecarce « »% . onditioning Start [ 

There is scarcely a large industry and prepare to take advan- RUSH THE Te. 

xlay that does not use trained elec- tage of the opportunities 














trical men in some part of their work. — comp Pasi 3 aap trained _ ireepecione nantes: ns Oa ae oe 
Se ae ace aid : enin these helds and many Pe 
rf ntenance work, lighting and H.W. PETERSON other branches of Electri- | H. W. Peterson, President = 7 
imination, automotive electricity, President, Kieciric dustitute city. It's easy to get all the ELEC STRIC INSTITUTE, INC., 
nanufacturing, service and repairs, power plant reset switch. facts about Electric Insti- | 5840 Addison St., Dept. 156D, Chicago, Ill. L 
' : tute Training .. . it takes . " . on 
ard operation, sub-station operation ... all offer real oppor- only a postage stamp to J Send Free Book with all facts about E. I. Home Shop Training. | 
niuies to trained men who can qualify. Or, if you prefer to own - iil hve coupon... ane i i 
and Clear . that little coupon may be 
tnd ope rate an electrical business of your ow.l, Electric Insti- the turning point in yous | | 
te training and the equipment furnished will give you a start. life. if you'll give it achance. | PTTTTITILITITITT TTT TTT TTT TTT AGB. scvseve | 
ELECTRIC INSTITUTE | H.W.PETERSON iis: ccc cécssinnkbhddsdieniiigubevuidbnasnedinnans ! 
y nc. PRESIDENT \ ” si | 
HY cccccccccccsccccssccecece coccccces OE, ss eecseees a 
5840 ADDISON STREET, Dept. 156D, CHICAGO, ILLINOIS L-—————— — —-—- 
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Announcing a New Book for Radio Men! 
Official Radio Service Handibook 


OVER 


1,000 
PAGES 


Over 750 Illustrations 


6X9 inches 
Beautiful Leatheroid Cover 





RADIO-CRAFT for APRIL, 1936 


by J. T. Bernsley 


i ERE’S the sensational new book on radio servicing that contains 

everything Service Men must know. The book, OFFICIAL RADIO 
SERVICE HANDIBOOK, is edited by J. T. Bernsley, foremost radio 
service authority. This 1936 service guide is the only book of its kind— 
its editorial material is so well prepared that the technical information 
can be understood by even beginners in radio servicing. Every page 
contains new material, new illustrations—no reprinted literature or re- 
hashed articles. 

Over a thousand actively engaged Service Men have helped prepare 
the service data found in the OFFICIAL RADIO SERVICE HANDI.- 
BOOK. Their contributions, in the form of service notes, short cuts, and 
trade secrets make this book the outstanding volume on radio servicing 
ever to be published. 

The OFFICIAL RADIO SERVICE HANDIBOOK covers thoroughly 
over 500 radio topics. It tells you how to analyze the latest commercial 
receiver circuits; how to really make money servicing midget sets; and, 
how aligning supers can be made easy. It stresses the many uses of dif- 
ferent types of test equipment; it gives you short cuts in trouble-shoot- 
ing and repairing; and, contains over 250 pages of operating notes on 
1,000 manufactured receivers. So up-to-date is the OFFICIAL RADIO 
SERVICE HANDIBOOK that it explains thoroughly what to do when 
a receiver with the “Magic Eye” goes “cockeyed.” 

Service Men, previously advised about this great book on servicing 
already ordered their copy. Order your copy NOW 
done so. 


SENSATIONAL PRIZE CONTEST ! 


$1,800 Worth of Prizes to Be Awarded to Service Men 


You should be interested in entering one of the greatest radio contests of 
all times. There are 147 prizes in valuable servicing equipment and radio 
accessories, totaling over $1,800, to be distributed. All the details about enter- 
ing this contest, including a complete list of the 147 prizes, will be sent upon 
request—simply mail the coupon below. 


Partial Contents of this Great Book 





, have 
if you have not already 












OVER 2 50 PAGES 


OF OPERATING NOTES 


Whether it is a fading job, lack of sensitivity, 


a chassis, poor A.V.C 


noise within the 
action or any other 
of most Service Men 
you will tin mptoms emedy early deseribed in 
OFFICIAL RADIO SERVICE "MANDIBOOK. The exact pre 
cedure for rep airin i well as the characteristic trouble in 
almost all n anutactured sets, wi he ur t 
section on or ‘ RATING NOTES over 250 
data, the most importar information to any r >t n 
the servicin field The materi al in this section has been 
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RADIO-ELECTRONICS 


An Editorial by HUGO GERNSBACK 


HEN the radio or electrical engineer talks of 

electronics these days, he usually links radio and 

electronics together, because in practically all 

cases, the two arts work hand in hand. As a 
matter of fact, it is often difficult to even dissociate the 
= arts because neither would be practical without the 
other. 

Radio, which today is founded upon the vacuum tube—an 
electronic device—could not very well get along without 
electronics. 

Electronics, on the other hand, in the majority of cases, 
could not get along without its radio amplifiers and its many 
other radio devices. It is true that there are a number of 
electronic devices which do not make use of radio technique, 
but these may be called exceptional. 

Such devices as selenium cells, and a number of self- 
operating photoelectric cells, such as those which operate 
electric meters, and which transform light into electricity 
directly, are examples of such devices. 

Generally speaking, however, electronics today relies 
largely upon radio instrumentalities, and in all probability 
will continue to do so at an ever increasing rate. 

It is astonishing, the many new uses to which electron 
tubes can be put, and new ideas are being evolved so rapidly 
that it is sometimes difficult to keep track of them. Industry 
uses electronic devices in the most unexpected places, and 
there is hardly a factory today which does not make use 
of some new electronic device for some new purpose. 

The radio vacuum tube and the photoelectric cell are, of 
course, only a few of the electronic generators used in the 
electronic art. New and astonishing electron tubes are 
being perfected almost weekly. 

It may be stated that electron tubes were first proposed 
by the English scientist Crookes, who himself invented many 
curious electronic tubes, which, actuated by high-frequency 
currents, gave us our first good insight into the behavior 
of electrons in rarified gases. The well-known and colorful 
Geissler tubes of our boyhood days—those tubes which light 
up so brilliantly under the influence of a spark coil or 
static machine—were also based on Crookes’ work. 

One of the most prolific designers of vacuum tubes, how- 
ever, is, no doubt, Nikola Tesla, one of the most illustrious 
scientists of our age. Although it is not well known, 
Nikela Tesla actually designed hundreds of different elec- 
tronic tubes, all of which performed different functions in 
connection with his memorable researches in the field of 
high-frequency currents. 

Tesla was the first man to demonstrate that such tubes 
could be lit brilliantly with a single connection attached to 
his high-frequency generator and that a return wire was 
not required. 

_ Indeed, Tesla many years ago demonstrated his “wireless 
light,” whereby some of his curious electron tubes could 
- over a considerable distance without any wires 
at all. 

This brings us to one of the great and coming uses of the 
electronic art of the future. It has long been the dream of 
scientists and radio engineers to send power by radio at a 
distance. So far this has only been a dream, because while 
power could be sent over relatively small distances, the effi- 
ciency of the device usually was infinitesimal (as for in- 
stance in sending and receiving radio programs). In the 
future, however, the chances are that electronic devices 


will have been perfected to such an extent that it will have 
become possible to send powerful streams of electrons not 
— through a vacuum as we are doing today, but through 
the air. 

Tesla still maintains that in the future we will have 
power stations which will disseminate power without any 
intervening wires. That such power will be projected by 
electronic means seems a foregone conclusion. We are still 
in ignorance as to just how it will be accomplished. The 
future, however, will tell. 

One of the great problems to be solved by the radio engi- 
neer in the near future will no doubt be the elimination not 
only of man-made static but natural static. As I pointed 
out in the June, 1934, issue of Radio-Craft’, it is my 
opinion that if static ever is to be conquered, it will be by 
means of an electronic device, and probably by means of a 
vacuum tube. 

That this prediction rests upon a solid foundation is best 
shown by the recent experiments of Major Armstrong, who 
by means of radio circuits and vacuum tubes exactly dem- 
onstrated this idea, and, as we go to press, additional con- 
firmation of this idea comes from the experimental laborator- 
ies of the American Radio Relay League. 

According to the A.R.R.L. report, use is made of a “check 
valve.” The general principle comprises a radio tube 
paralleling another tube in the receiver’s intermediate fre- 
quency amplifier stage followed by a rectifier. This in con- 
nection with a so-called “balancer circuit’? practically elim- 
inates man-made static, natural static, though, as yet re- 
mains unconquered. 

It is no question, however, but that we are now on the 
threshold of actual static elimination via the electronic 
tube. Such an invention will, no doubt, revolutionize 
the entire art of radio and make it possible to do things 
which engineers have been dreaming about for years. 
Lack of space prohibits mention of all the applications of 
“static-less radio,” but the following is probably one of the 
most important uses. 

At the present time, when we speak of a “broadcast radio 
hookup” we think of a number of stations which are con- 
nected together by means of telephone wire-lines. 

When the president broadcasts a message from Washing- 
ton his message is seldom received, by the radio listener, 
directly from Washington—except in the case of a Washing- 
ton broadcast station putting his speech on the air. 

Instead, a Chicago or San Francisco station is connected 
by an actual wire line with Washington, D.C., then in Chi- 
cago or San Francisco the message goes out by radio from 
the respective local station. 

Up to now it has not been possible to connect radio sta- 
tions together and form a hookup solely by radio (that is, 
without recourse to the wire tie-in lines) due to the static 
interference. However, once the static eliminator has been 
perfected it will then be possible to do away with telephone 
and wire lines, and have a complete broadcast hookup en- 
tirely by radio; in which event it is probable that the sta- 
tions will be hooked together by short waves. 


“J am certain that there are some electrical means whereby the 
unwanted noises can be tuned out or filtered out, or a combination of both 
may be adapted. I personally believe that it is not a question of aerials 
at all, and that the final solution will be in the set itself! It probably 
will be accomplished by the means of a vacuum tube, or a similar 
instrumentality.” (June, 1934, issue of Radio-Craft.) 
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Two radio devices used to track-down the "shadow" 
—the direction finder and the oscilloscope. 


RADIO “SHADOW” 
UNMASKED AT LAST 


AST month the answer 
was found to a question 
which for some time has 

stumped radio operators, short-wave 
listeners and the entire radio profession. 

As some readers may know, a mys- 
terious type of radio interference in the 
form of a low-pitched hum similar to a 
60-cycle line hum has been interrupt- 
ing radio communication on certain 
short wavelengths, especially between 
the frequencies of 11,000 and 20,000 
kilocycles. The hum has been heard 
irregularly and it apparently changed 
in frequency from time to time. 

This mysterious “shadow” as it has 
been affectionately (or not so affection- 
ately) called, has puzzled some of the 
best-known engineers in the radio in- 
dustry and become so important during 
the past 6 months that RCA Communi- 
cations, Inc., spent many hours making 
“fingerprints” of its tone, wavelength, 
waveform, and direction of emination. 

Finally, the “shadow” was unmasked, 
last month (after many possible sources 
were tracked down) by the US. 
Navy! 

The mysterious hum which was re- 
ported from all parts of the U.S., Hono- 
lulu, Nova Scotia, Puerto Rico and the 
Canal Zone has been traced to the high- 
frequency vacuum tubes used by hos- 
pitals and doctors in certain medical 
treatments. The findings were turned 
over to the F.C.C. for further consider- 
ation. It is stated that proper shield- 
ing will eliminate the “shadow.” 
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PHOTO-CELLS 
GIVE TELEPHONE 
TIME SERVICE 


HE Post Office Depart- 
Tene in Berlin, Germany, 
made known last month 
that it is testing a new apparatus which 
automatically announces the time to all 
telephone subscribers. The device con- 
sists of a drum on which narrow tone- 
film strips are placed so that they cov- 
er one-half of the drum. Twenty-four 
tonebands are recorded, one for each 
hour of the day, and 6 strips are re- 
corded for the minutes. The tonebands 
are scanned by 2 photoelectric cells 
(one for the hours, and the other for 
the minutes) so that every reporting 
of the minute is preceded by a reporting 
of the hour. The time is announced 
once every 4 seconds, thus 14 times in 
each minute. A few seconds before the 
minute is over the machine is cut off 
and a buzzer switched on for 3 seconds, 
so that the end of a minute can be 
marked exactly. 
This represents a new service and a 
unique application of electronic devices. 


SERVICE EQUIPMENT 
APPROVED FOR 
F.H.A. LOANS 


ERVICE Men will be in- 

< terested to learn. that 

certain types of servic- 

ing equipment were approved, last 

month, for financing by the Federal 
Housing Administration! 

The Precision Apparatus Co. was 
among the first to have its units ap- 
proved for financing under the above 
plan. Analyzers and tube testers 
made by this company are amony the 
servicing components inciuded 

Under this plan, dealers and Service 
Men can buy their equipment and pay 
for it over an extended period, just as 
repairs on homes, buildings, etc., are 
being financed by this Federal Admin- 
istration. + 


Right. Amateur radio maintained its reputation of 
helping in time of emergency. Below. Some radio 
service equipment can be financed under the F.H.A. 
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VERIFICATIONS 
TO BE DISCONTINUED 


F interest to the DX 
fan is the decision 
made last month, by 


two well-known operators of radio 
broadcast transmitters, to discontinue 
sending out the usual verifications of 
reception. 

It is to be regretted that the Westing- 
house Company which operates W8XK 
and W1XK short-wave stations, and the 
British Broadcasting Co. which oper- 
ates the short-wave transmitters in 
England, found it necessary to discon- 
tinue this service to their listeners in 
far-off lands. 

The announcement of the Westing- 
house Co., explained that newspapers 
and magazines now carry listings of 
short-wave transmitters, their frequen- 
cies, and program schedules. The in- 
creasing volume of mail, it added, also 
makes acknowledgment impracticable. 


AMATEUR RADIO 
SAVES INFANT 


MATEUR radio again 
came through nobly 
last month, in an 

emergency. On a small island in the 
Pacific Ocean, 75 miles out from Los 
Angeles, a tiny four-months-old girl 
was ill and in need of medical aid. The 
only communication from the island, 
which is known as San Nicolas Island, 
to the mainland is by means of an ama- 
teur radio station—W6JLF—operated 
by I. P. Elliot. 

Elliot made contact with another 
amateur at Redondo Beach who called 
the local police. The latter notified the 
Los Angeles police and the Coast 
Guard—and by the time the police 
reached a doctor, a Coast Guard Patrol 
Boat was ready to sail. 

Bcfore morning, the boat, carrying 
the doctor, hove-to on the lee side of 
desolate San Nicolas Island and another 
mark was chalked up on the already en- 
viable record established by amateurs. 
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“RADIO FADING’ 
AND SUN GLOW 


RIGHT hydrogen erup- 

3 tions from the sun cor- 

responded with the major 

radio fade-outs during this past year, 

according to a statement made last 

month by Dr. R. S. Richardson of the 
Mount Wilson Observatory. 

Four remarkable fade-outs of radio 
transmission were noticed at intervals 
of about 54 days and it was suggested 
by Dr. Richardson that some form of 
unusual solar activity might be re- 
sponsible. Spectro-heliograms (in other 
words—special photos) of the last two 
fading periods which lasted about 15 
minutes each, showed in each case a 
strong eruption of glowing hydrogen— 
known as a “flocculus.” Dr. Richard- 
son based his statement on these rec- 
ords. 

The careful study of such phenomena 
will eventually result in much better 
knowledge of radio transmission. 


RADIO REPORTS 
AERIAL MANEUVERS 


HE short-range charac- 

Tessie of ultra-high fre- 

quencies in the neighbor- 

hood of 35 mes. have just been put to 

a new and interesting use by the well- 
known flier, Major Al Williams. 

The installation, which was complet- 
ed last month, is the first of its kind 
to be used in an airplane. It consists 
of a 5-watt transmitter and receiver 
installed in the plane, with similar 
equipment located on the ground. 

Major Williams uses this set-up to 
demonstrate difficult aerial maneuvers 
to aviation students and spectators, at 
various air fields. He converses con- 
tinually with an announcer on the 
ground, explaining his movements. 
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velopments. 


INSULL BUYING 
RADIO STATIONS? 


CCORDING to a report 

A received last month, 

Samuel Insull — one- 

time utilities magnate—is starting a 

new venture called the Affiliated Broad- 

casting Co. with which he hopes to band 

together some 26 low-power broadcast 

stations in Illinois, Wisconsin and 
Indiana. 

Mr. Insull is convinced and has con- 
vinced many of the small-station own- 
ers that there is a real field for addi- 
tional revenue by banding together. 

However, an inquiry addressed to the 
Federal Communications Commission 
was answered very definitely that they 
(the F.C.C.) had no such information! 

Among stations known to have been 
approached by the ABC are WCLS in 
Joliet and WWAE in Hammond—both 
have a power of 100 watts. 


RADIO “SIGNAL 32” 
NABS BABE RUTH 


N amusing incident— 
and one which shows 
just how efficient the 


police-radio systems in large cities can 
be—took place last month, and involved 
no less a celebrity than Babe Ruth, 
baseball’s “King of the Swat.” 

It seems that the Babe struck anoth- 
er car while driving home from Long 
Island, N.Y.; the damage was slight 
and he decided to proceed on his way. 

However, the owner of the car which 
was hit thought differently, and before 
Mr. Ruth had crossed the Queensboro 
Bridge across the East River, he was 
greeted by an officer with a high-pow- 
ered rifle. It seems that the police, not 
knowing who they were chasing sent out 
signal “32” meaning that the quarry 
might be dangerous! 

The incident was settled peacefully. 


Left. Major Williams uses short-wave radio for an- 
nouncing how to “loop the loop." 
Below. Babe Ruth was greeted by police guns! 































































Radio is now such a vast and diversified art it becomes nec- 
essary to make a general survey of important monthly de- 


RADIO-CRAFT analyzes these developments 
and presents a review of those items which interest all. 


The ‘Pack"’ radio transmitter used to announce the 
results of an election. 


“PACK” TRANSMITTER 
REPORTS BALLOT 


HE engineering staff of 

T istion WLW found a 

new use for the portable 

“nack” transmitter which they designed 

and built a short time ago, in the experi- 

ment conducted last month in Cincinnati 

with the “proportional representation” 
method of balloting. 

This suggests a new use to which 
such short-range transmitters will, no 
doubt, be put (F.C.C. permitting!) by 
other broadcast stations on similar 
occasions. 

The transmitter, carried on the back 
of an announcer can be taken any- 
where (where it is not possible to move 
the ordinary “mike” and line ampli- 
fier) thus facilitating the reporting of 
such events. The signals from the 
pack transmitter can be picked up at 
any convenient location by a receiver 
and then carried over land lines to the 
station. While the use of portable 
transmitters is not new, this applica- 
tion is certainly a new and novel one! 


“CHECK VALVE” 
REDUCES “STATIC” 


ATE last month, the 
American Radio Relay 
League announced a new 


radio device, which could be attached to 
the intermediate-frequency amplifier of 
any broadcast or short-wave superhet. 

This device, which was described as 
a “balancer circuit,” reduces to a great 
extent the interference caused by auto 
ignition sys- (Continued on page 614) 
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Fig. A, above. The "'Band-O-Phone” in operation. 
Fig. B, below. The ‘'static'' microphone experiment. 














MOST 
phenomenon was discovered re- 
cently by Messrs. K. G. Larson 
and J. J. Loop of Indiana Uni- 

versity, and is described here in the first 
description which has appeared in any 


unusual and interesting 


radio magazine. It was observed that 
when a_ stretched rubberband was 
plucked near the grid terminal of the 
first tube in an audio amplifier, the note 
was reproduced in the loudspeaker (see 
Fig. 1)! 

With an amplifier having a voltage 
amplification of about 50,000 the note 
can be heard from the speaker even 
when the rubberband is plucked al- 
most a yard from the grid terminal. 
However the effect almost, if not entire- 
ly, disappears when a neutral band 
(that is one without having a static 
charge on its surface produced by rub- 
bing or stretching) is set in vibration 
by jerking. This indicates that fric- 
tion or static electricity and not stretch- 
ing is the actual source of the charge. 
We will discover more proofs later 
which also prove this statement. 

After the phenomenon was noticed, a 
further study was made with electro- 


Fig. | 
Plucking a rubberband near the grid lead produces 
a tone in the loudspeaker! 
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scopes and it was found that when a 
neutral rubberband was drawn against 
the knob of an electroscope, the electro- 
scope received a positive charge while 
the rubberband acquired a negative 
charge. Then, if it was immediately 
rubbed against the knob of a 
second electroscope, the rub- 
berband gave to this elec- 
troscope its negative 
charge. It was further 
found that this charge 
can be neutralized 
and reversed by fur- 
ther rubbing. In all 
cases where a 
stretched rubberband 
was rubbed against 
such _ substances as 
wood, iron, brass, or 
copper it received a nega- 
tive charge. Stretching a- 
neutral rubberband near the 
knob of an electroscope had no 
observable effect and a neutral stretched 
band did not attract small bits of paper. 
These experiments further proved that 
friction instead of stretching was the 
source of the peculiar charge which al- 
lowed the grid of the tube to pick up the 
tone. The results of these interesting 
experiments also suggested the possi- 
bility of combining a modern high-gain 
amplifier with this form of static pick- 
up to develop practical applications. 


NOVEL EXPERIMENTS 


First a number of soft rubber ob- 
jects such as bands, balloons, also pieces 
of paper, etc., were assembled. 

A toy balloon inflated and held near 
the grid of the input tube produced 
some peculiar sounds, when rubbed with 
a hand or with such things as wood, 
wool, paper, etc. And when struck 
sharply with a finger, the balloon pro- 





Fig. 2 
A toy balloon held near a metal plate makes a 
new type of microphone! 
















= MUSICAL STATIC- 


INTRODUCING RADIO-CRAFT'S 


RUBBERBAND AMPLIFICATION 


The static effect of stretched rubberbands 
opens up a newfieldforelectronic experiments. 





duced a sound closely resembling a ket- 


tle-drum. For convenience, a metal 
plate was used instead of the grid wire, 
See Fig. 2. 

The production of such sounds im- 

mediately suggested the use of a 
stretched rubber diaphragm as a 
“static” microphone. So, a 
piece of thin rubber from a 
balloon was stretched be- 
tween the hoops of an 
embroidery frame and 
held near a metal plate 
attached to the grid. 
At first the results 
were entirely nil, but 
when the rubber dia- 
phragm was rubbed 
with wool or stroked 
lightly with a feather to 
charge it, the results were 
startling! When spoken 
into, the voice came from the 
loudspeaker with about the same in- 
tensity as from a crystal mike, and 
though there appeared to be a marked 
resonance at the low-frequency end of 
the “voice band” this probably was 
caused by the natural resonant period 
of the stretched rubber diaphragm (See 
Fig. B). 

This application as a microphone is 
different than that of any of the types 
ordinarily used since it works entirely 
as the result of a static (not “capaci- 
tative”) action. The fact that the 
signals or currents were as strong with 
the grid wire as with a metal plate 
proves this! 

This success with taut rubber as a 
microphone led to experiments with 
musical instruments—using the effect 
to pick up sounds directly and convert 
them into electrical currents, with- 
out the use of a microphone, or 
pickup. (Continued on page 613) 


Fig. 3 
Direct pick-up of static (friction) currents permits 
amplification of violin music. 
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MAKING A 


“PERSONAL” SET 





DIAL WITH 


CHARACTERS 


FOR THE BLIND : 


This A.C.-D.C. metal-tube set was designed 
to suit the special needs of a blind person— 
a personal set. It has many features. 


C. W. PALMER 





PECIALIZED radio sets have 

been gaining favor in recent 

years, as evidenced by the devel- 

opment of all-wave sets for the 
home; portable sets for the traveling 
man; auto sets for the motorist; com- 
munication receivers for commercial 
radio communication, ete. 

However, this specialization is only 
in its early’stages of development and 
we will no doubt find many types of 
receivers to fill many different needs 
as they originate. 


RADIO HANDICAPS OF THE BLIND 


One such need is in homes where a 
blind person resides. In such homes an 
unusual condition naturally exists. The 
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Fig. B. The back of the set showing the positions 
of the parts “‘above board." 


Fig. |. 


The circuit and values of the superhet. 


Fig. A. This set has —_— 

both braille and roman 

numerals — switch tun- 

ing of local stations, 

iron-core coils—phone 

attachments—tone con- 
trol, etc. 





TUNING SW.3 





RAISED BRAILLE 







VOLUME 
CONTROL 


KNOB 





blind person has difficulty in tuning to 
a particular station because of a lack 
of some reference point which will per- 
mit tuning to a desired spot on the dial. 
Also, the blind person depends on radio 
for most of the entertainment he or she 
enjoys, which means that the radio set 
is operated for many hours of every day, 
and this might cause annoyance to 
other members of the household. 

Also, there is a second possibility 
that the listener may have affected 
hearing as well as sight. In this case, 
the volume of the radio set would be 
excessive for the other occupants of 
the house or apartment. 

The receiver described here has been 
designed to overcome all these possible 
annoyances, so that the blind person 
can fully enjoy the news, recreation 
and educational possibilities afforded by 
modern broadcasting facilities. First, 
the tuning problem is solved by using 
a special dial having raised “braille” 
numbers on one scale—thus telling the 
setting to which the receiver is ad- 
justed. And to further facilitate tun- 


The volume control resistance may be 25,000 


ing the local stations, a switch of the 
rotary type is arranged with pre-set 
condensers so that 5 of the local sta- 
tions can be tuned-in simply by ro- 
tating this switch! Other stations are 
located by means of the raised braille 
numbers. (These characters, embossed 
on special pasteboard, were made avail- 
able through the kind cooperation of 
the American Foundation for the 
Blind.) 

And for listeners who are blessed 
with sight, a second scale on the tuning 
dial supplies the usual roman numerals 
of frequencies in ke. 

The second problem is solved by the 
addition of 2 phone-tip jacks for a pair 
of headphones to be plugged in, and a 
switch to cut out the loudspeaker if 
desired, so that either the phones and 
speaker, or the phones alone can be 
used. 


THE CIRCUIT 


The receiver incorporating the above 
features is a (Continued on page 616) 


ohms as specified in the list of parts. 
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Fig. A. A PE. cell is used in the Spectrophotometer. (G. E. photo) 





HOTOELECTRIC devices have 

been finding more and more ap- 

plications in industrial and lab- 

oratory procedures. In fact, the 
electronic “eye” has become one of the 
most important adjuncts to the many 
inspecting and counting operations in- 
volved in quantity manufacturing, 
whether the product is paper, cigars, 
tin can wrappers or beans! 

A few examples of such laboratory 
and industrial photoelectric methods, as 
well as a few applications of other 
electronic devices of unusual interest 
are described here to give readers an 
idea of the trend of development in 
these closely allied fields. 


THE "“SPECTROPHOTOMETER" 


In Fig. A is an instrument called a 
photoelectric spectrophotometer. It is 
used to quickly and accurately analyze 
the color make-up of a wide variety of 
materials. A sample of the object or 
material to be so checked is placed in 











the machine and in less than 3 minutes 
a chart is made showing the wavelength 
of each color of light reflected by the 
sample as well as the “quantity” of 
each color in the color make-up! 

The exact composition of any color 
in dyes, inks, paints, ete., is often con- 
fusing. For example there are blue- 
blacks, brown-blacks and _ red-blacks; 
while actually there is very little black 
coloring matter made which is “pure” 
black. Similarly, there are wide varia- 
tions in whites—and in other colors. 
Such color analyses are made easy with 
the spectrophotometer. 

The photoelectric spectrophotometer 
shown in Fig. A, consists of (a) a 
monochromator which is an instrument 
used in physics labs. for accurately 
breaking light into its component color 
parts; (b) a photoelectric photometer 
which measures or indicates the quan- 
tity of each color of light; and (c) a 
drum recorder which makes graphs of 
the findings of the photometer. By a 
skillful method, the individual discrep- 
ancies of the instruments are balanced 
out, thus producing very accurate re- 
sults. A circuit of this instrument is 
shown in Fig. 1. 


AUDIBLE LIGHT 


If you were to address yourself to a 
beam of light and then keep your eyes 
on a distant spot where that beam was 
focused, would you be surprised to hear 
your voice repeating what you said? 

This is another accomplishment of 





y0@ NEWEST APPLICATIONS OF 


ELECTRONICS 


Some of the very latest photoelectric devel. 
opments as they are used in industry are 
here described. 
operation of the Spectrophotometer; the 
production of "Audible Light," 
functioning of the Water Locator. 


Learn the principles of 


and the 


electric light bulb in front of the cell. 
If the light is operated from the 60- 
cycle power supply line, a loud hum 
will be heard from the reproducer. This 
is the 60-cycle hum produced by the 
variations in intensity (modulations) 
of the light from the bulb. 

And if the experimenter wishes to go 
further, a diaphragm having a highly- 
polished back can be set up as shown 
in Fig. 2 so that light from a bulb (op- 
erated from D.C.) is reflected into the 





PE. cell. Now if you talk against the 
diaphragm, (Continued on page 615) 
+ CABLE CONDUCTOR 


















CONN. BETWEEN 
PE CELL IN THE 


INSTRUMENT, AND _— 
AMMETER AT \ CLAMP 
THE SURFACE 
CONDUCTOR 
ROO 


GLAND 

SCREW R 
BAKELITE ee 
INSULATOR 


WRENCH 
SQUARE 


GLAND 
contact 
conouctorn— fF 

WIRE ; _ BATTERY 


LOWER 
LENS 


BATTERY ~ \. CONTACT 
HOUSING \ 
\ORY CELL 
PE BATTERIES 
cet. 
™ GROUND 
UPPER “CONTACT 
ENS -~ . 
— uur 
_ CONTACTS 


FLUID 
PASSAGE 
TACT 7 ™ 
pea = LIGHT 
-B- 


LIGHT SWITCH. __ 


















































the PE. cell. Any experimenter can eaten LIGHT-SENSITIVE CELL 
demonstrate to himself how this is ac- = oI" s 
complished, by connecting a PE. cell = 2sv. 
Q .F. amplifier an i n TO —- —s- NB8.24 
to an A.F. amplifier and holding a METER 7 - thw fs 
‘ Fs Fig. 3, right above, cutaway view and outside view 
Fig. B, above, production of the so-called "audible oH the ier locator. Fig. 4, right, the circuit. 3 voirs” ) 
light." Fig. 2, below, the circuit used. (G. E. photo) Fig. |, below, spectrophotometer circuit. (Dale photo) 
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HOW TO MAKE A 
"MAGIC EYE" 


OUTPUT INDICATOR 


Here is an electronic instrument which should prove to be 
invaluable for the Service Man and experimenter. 


CHARLES SICURANZA 





HE ELECTRONIC output meter 
is a device which should find ready 
acceptance among the service fra- 
ternity. It is not only a useful tool 
for the shop, but can be carried and 
used anywhere, because of its compact- 
ness, light weight and ruggedness. Like 
its big brother, the cathode-ray oscillo- 
scope, this unit operates electronically, 
which means no moving parts, no in- 
ertia, no time lag, and no appreciable 
load imposed on the circuit under test. 

The unit which is about to be de- 
scribed was built to take the place of 
the conventional output meter. 

The miniature cathode-ray tube, des- 
ignated as the 6E5, can be utilized in 
a number of ways. This unit, in addi- 
tion to its use as an output meter, can 
also be used as a tuning indicator or 
voltmeter. 

In order to understand how the unit 
operates as a whole, it is necessary to 
know how the 6E5 is constructed, and 
how it functions. The tube is built es- 
sentially like the bottle-shaped type 76 
triode with a 6 V. filament. In the 
neck of the tube above the triode, there 
is mounted the convex-shaped electrode, 
designated as the target, which glows 
green when the tube is operating. The 
cathode extends up through the triode, 
into and above the target and terminates 
in a small black shield at the very top 
of the tube (as described in December, 
1935, Radio-Craft). 


HOW THE “MAGIC EYE" FUNCTIONS 


The 6E5, so-called “magic eye” or 
cathode-ray tube functions in the fol- 
lowing manner: with the tube heated 
and a voltage between 200 and 300 ap- 





the cathode bombard the entire surface 
of the target which glows green be- 
cause of the fluorescent coating on its 
surface. Attached to the triode plate 
and extending into the target compart- 
ment is a small vane designated as the 
ray-control electrode. This vane is posi- 
tive with respect to the cathode and 
mounted very close to it. Now, refer- 
ring to the sketch (Figs. 1A and B), it 
will be apparent that this vane will 
absorb a certain portion of the cath- 
ode electron stream, thus leaving a por- 
tion of the target surface in darkness. 
The angle of shadow varies from 90 
deg. at zero bias, to zero angle at —-8 V. 
applied to the triode grid of the 6E5. 

It is easily seen that any variation 
in grid bias affects the plate voltage 
and plate current, and since the vane, 
or ray control, is directly connected to 
the triode plate, it absorbs more or less 
electrons, which in turn controls the 
width of the shadow on the target. 

Now that we know how the tube 
works, we can see that applying a nega- 
tive D.C. voltage to the grid of the 6E5 
would close the shadow, and applying a 
positive voltage would spread it wide 
open. 

Applying an A.C. voltage on the grid 
of the 6E5 causes the shadow to flutter 
(open and shut) in step with the fre- 
quency of the applied voltage. 

A curious pattern is obtained with 
A.C. voltage (see Fig. 1C), namely: 
there is the bright portion of the tar- 
get, then the slightly darker segment 
which represents the positive peak volt- 
age, another segment even darker, rep- 
resenting the average value, and finally 
the darkest portion which actually rep- 























plied to the target, the electrons from resents the maximum negative peak 
Fig. B, right. The rear of the unit showing locations of some of the parts. 
Fig. 2, below. The circuit of the complete tester, with values. 
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Fig. A. The front view of the “eye. 
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Fig. |. 


voltage. Of course, the voltages men- 
tioned above should not exceed 10 V. 

Referring to the circuit schematic, it 
will be noticed that the 6E5 is coupled 
to a 6B7 tube which serves as a volt- 
age amplifier and diode rectifier. The 
purpose of the 6B7 is to boost very 
weak voltages to the point where a 
satisfactory swing is obtained on the 
6E5 grid. The diode rectifier receives 
the amplified A.C. voltage and converts 
it to pulsating D.C., which is filtered 
into smooth D.C., before it is applied to 
the 6E5 grid. 

The power supply is of the conven- 
tional type using choke input for good 
regulation. 

Three tip-jacks are provided for 
high- and low-voltage input with the 
center tip-jack as the common point. 

A shielded lead with small clips and 
phone tips is used to prevent stray mag- 
netic fields from affecting the width of 
the shadow. (Continued on page 618) 
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KEY BOARD 
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REMOTE 
REPRODUCER 


Fig. A. The complete instrument in operation. 


E HAVE HAD machines that 

could talk and sing, pictures 

that could vocalize, and now 

we have given the musical 
keyboard a voice. In connection with 
the development of the “Poly-Tone” 
photoelectric musical instrument it 
long ago occurred to the writer that to 
play actual words in conjunction with 
electronic music would greatly add to 
the effect. 

After considerable thought and re- 
search, an instrument has been devised 
that will utter words which may be ac- 
companied with sustained or percussion 
musical tones produced by rotating a se- 
ries of light slits over various wave pat- 
terns as described in my “Poly-Tone” 
article in Radio-Craft, May, 1934. 

Since it is possible to record any 
sound by the method used in talking 
pictures, suppose we consider just what 
a “singing keyboard” can accomplish. 
Since beautiful photoelectric music with 
sustained and percussion qualities is 
now an established fact, the matter of 
accompaniment may be considered as 
commercially available. But how are 
we to add modulated words and what 
effect wil! these words produce after we 
have created them? 

THE KEYBOARD TALKS AND SINGS! 

Making a keyboard talk or sing is not 
so simple a matter as may at first be 
imagined. To make the keys and photo- 
cell play good organ music was not easy 
either, but it has been accomplished and 
the buying public is destined to enjoy 
an entirely new treat when these photo. 
electric organs are made commercially, 
The talking and singing keyboard, to- 
gether with electronic music, will place 
instrumental keyboard music on an en- 
tirely new plane; with new voice quali- 
ties and choral effects. 

For the moment I have contented my- 
self with having the standard chromatic 
scale keyboard utter a certain selected 
number of words. In the first model, 
an ordinary piano action was com- 
mandeered and some liberties taken with 
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THE SINGING 


KEYBOARD 


Here is an entirely new electronic musical instrument which 


is described for the first time in RADIO-CRAFT. 


It has 


many applications, especially in talking-movies. 


FREDERICK M. SAMMIS 





it in order to provide the operations 
necessary for the work in hand. 

In the motion picture business in 
Hollywood there has come into 
use a machine called the “Moviola.” 
This machine is actually a dimin- 
utive talking picture sound-head 
adapted particularly to the 
needs of the cutting rooms oR 
of the various talking 
picture studios. I came 
out to Hollywood in 
rather a hurry in 
1929 to head up the 
talking picture equip- 
ment business’ for 
RCA and continued in 
charge of that work 
for some years. One of 
my first privileges was to 
assist in making the Mov- 
iola a better instrument, or, in 
other words to make it talk louder and 
plainer, so that picture and sound track 
cutters could cut the sound track quick- 
ly and accurately to fit the cut picture. 
It is, doubtless, generally understood 
that the picture and sound are “shot” 
separately, cut separately, and only 
combined on the release prints heard 
in the theatre. 

To make a keyboard sing and talk 
many problems were faced before we 
could even arrive at “first base.” The 
means for producing the words which 
we wished the keyboard to utter were 
already at hand but how could we bring 
these recorded words into play just 
when we wanted them and only then; 










Fig. |. The "talking keyboard'’ attached to a 

"Moviola,"’ the sound head of which is shown over 

the keyboard. The detail at B shows the disc film 
holder and shutter employed. 
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FIRST 
TIME 


IN ANY 
RADIO 


UBLICATIO® 


that was the real obstacle. Naturally, 
a recorded film sound track bearing the 
desired words was necessary. Also it 
was obvious that the above-mentioned 
Moviola would reproduce these words— 
yet, these questions arose: How were 
we to release these words when 
any key was touched; how 
were we to start the word 
fromthe beginning only? 
How were we to pre- 
vent the words from 
repeating themselves 
over and over again, 
or as long as the key 
was held down?; ete., 
etc. 
No form of rotating 
or continuously-moving 
sound track seemed to ful- 
fil these requirements. Re- 
ciprocating sound tracks were 
resorted to and immediately produced 
the desired results. There was still 
a fly in the ointment, though. True, 
the depression of any key caused a 
sound track recording of the word to be 
drawn over a light slit and between the 
usual exciter lamp and light sensitive 
photo-cell, and the word then would be 
spoken by the loudspeaker; but when 
the key was released, the film track 
would travel back over the same light 
path and not only mess up the word 
itself by saying it backward, but it 
would interfere with the music and oth- 
er succeeding words as well! 
Bear in mind that in order to produce 
a practical (Continued on page 617) 


Fig. B. A detail of the keyboard mechanism and a 
typical example of the film strips used 
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OPENING DOORS 
AUTOMATICALLY 


A new device operating with a grid-glow re- 
lay tube which is positive in action and low 
in cost. It will find many practical uses. 


HARRY F. DART 





ready include those which operate from mechanical 
trigger arrangements and which are actuated by 
the influence of a headlight beam on a photo-tube. How- 
ever, most of these types involve the use of a motor and 
other expensive equipment which swell installation and 
maintenance costs. A new method uses a cold-cathode grid 
tube. The circuit arrangement and mechanical equipment 
are so designed that the total installation is not expen- 
sive. 
The main advantages of this system are (1) inexpensive 
equipment; (2) rapid operation; and, (3) low operating 
cost. Simple mechanical features involve two main pieces 


pier tye DEVICES for opening garage doors al- 
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of equipment. A door-opener, or release, is electrically op- 
erated and a set of springs mechanically opens the door. 

The door-opener, like that commonly used on apartment 
house doors, may be placed on the framework above the 
doors. It is electrically operated so that the latch releases 
when current from a bell-ringing transformer flows through 
the winding. Catches on the doors should engage the 
opener and hold the doors closed. When an impulse is sent 
through the coil, it releases the latch, allowing the doors 
to open. 

The mechanism which swings the doors open consists of 
heavy coil, door springs. They should be mounted along 
the hinged edges so that they can exert their full force 
against the doors as they are released. Since these springs 
generally are used to close doors, they must be installed 
opposite to the usual manner, so as to open the doors— 
(which previously had been manually closed). 

(Continued on page 618) 











AN A.C.- D.C. 
ELECTRONIC RELAY 


Radio dealers and Service Men will find this simple circuit 
an exceptionally fine way to attract customers to their 
store windows. 


Very effective displays can be made. 


HERBERT M. NEUSTADT 








Fig. A. The completed electronic relay system in 
operation. A movement of the hand controls the 
window lights. 


ERE IS a piece of electrical magic 
that will draw a crowd to a radio 
dealer’s show window. It en- 

ables people on the street to turn on 
an array of lights or an electric fan, 
or to start a toy electric train in the 
show window, merely by placing a hand 
close to the window glass. The device 
1s easy to construct and the cost of the 
parts required is small. 

The circuit (which was designed by 
Mr. F, G. Shepard, Jr., of RCA Manu- 
facturing Company) is shown in 
the diagram. It operates on the in- 
crease in output of an oscillator, caused 
by an increase in the oscillator’s feed- 
back capacity when a prospective cus- 
tomer puts his hand near an “antenna,” 
or capacity plate, in the window. The 
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triode section of the 6Q7 is the oscil- 
lator. Feedback depends on the capacity, 
represented by Cl in the diagram, be- 
tween the antenna and ground. If a 
hand is brought close to the antenna, 
this feedback capacity is increased and 
the output of the oscillator rises. The 
diode section of the 6Q7 rectifies the 
6Q7’s triode-section oscillator’s output 
and applies to the control grid of the 
25A6 a D.C. voltage, the magnitude of 


which depends on the strength of oscil- 
lations. When someone in front of the 
window places a hand close to the an- 
tenna, the negative bias on the control- 
grid of the 25A6 is increased by the 
increased output of the oscillator. This 
causes the plate current of the 25A6 
to change sufficiently to operate the re- 
lay which controls the display. 

This circuit is capable of performing 
with extremely (Continued on page 613) 
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Fig. 1. The schematic 
circuit of the oscilla- 
tor and relay. Resistor 
R2 controls the sensi- 
tivity of the device. Two 
new metal-tube types 











are incorporated in 
this useful device. 
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RADIO PICTORIAL 


Robot Telephone Operator; Irving Berlin Uses "Home Recording"; Prison's "Tin Stool 
Pigeon"; Dial-Tuned Transmitter; Mobile Television Transmitter; X-Ray Test for Pipe Flaws. 














ROBOT TELEPHONE jf 
OPERATOR! This ap- 
4paratus is used to trans- 
fer dialed numbers to an 
audible ("voice") repro- 
duction of the same | 
number. The 10 digits | 
and the party letters 
are recorded on film 
strips on revolving 
drums. A piateors in- 
side each drum picks up 
the impulses. The appa- 
ratus is used in the Bell 
System. (Bell Labs. photo) 





IRVING BERLIN _ records 
new numbers on this equip-p 


ment to check his latest 
(Wide World) 
— = — _ 4 | 
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PRISON'S "TIN STOOL 
PIGEON.” This name is 
applied to the equipment 
used at the Wash., D.C., 
Reformatory. Left, Superin- 
tendent Peak talking to the 
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DIAL-TUNED 
TRANSMITTER! 


The automatic 
dial shift system 
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corner). These speakers, in- 
stalled in dormitories, also 
function as microphones to 
pick up voices, etc., in the 
room. A prisoner perfected 
the equipment, just before his 


the will of the op- | 
erator. The pow- 
er output of this 
equipment is 400 | 
W. The range is 
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almost instantly. \ . 
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‘ H portant events and the latter are recorded on film. This film is then scanned $ 
|| and broadcast by a transmitter also contained in the truck. Equipment is also : 
i | carried by which the filmgesesees , : 
j} may be projected on af Se 
| screen on the rear of the/s The 
ai (German) truck. RPS) |2 sucl 
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X-RAY TEST FOR PIPE FLAWS. A famous pipe | . fe | 
maker uses the X-Ray to test all pipe bowls for | : i 
flaws. The equipment is shown above, while at right 
is a view of a bowl with prominent flaw. A large : 
amount of the briar root used for pipe-making con- : 
tains hidden angertegiocs which make it useless for °F 
this purpose. he flaws are often pebbles, which p> /|# ; 
ruin the cutting knives. } yo 
Kaywoodie photo) ee teee * 
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“RADIO” POSTAGE STAMPS FOR THE PHILATELIST 


PPE aS: 


=z 


MPORTANT events and persons in Radio History are honored by 

nations on their postage stamps. Figure 1 shows a Russian postman 
who takes months to cover his route which radio (in the background) can 
accomplish in a split second. Figure 2 illustrates the use of radio in 
far away Belgian Congo. The importance of radio in the shipping world 
is pictured in Figs. 3 and 9, one of Belgium and the other Newfound- 
land. Figure 4 shows a Russian stamp depicting how radio directed an 
airplane to the camp of a Polar explorer, O. B. Schmidt, while Fig. 11 
shows how the crew of the “Tscheljuskin” was rescued by radio. A mile- 
stone in radio progress, the trans-Atlantic reception of the letter “S,” 
which took place at the Cabot Tower on Signal Hill, St. Johns, New- 
foundland is commemorated by the stamp at Fig. 5. Russia printed 
the stamp at Fig. 6, honoring Prof. Popoff, who made important ex- 
periments with radio waves. A Greek battleship equipped with radio is 
shown in Fig. 7. Czechoslovakia has a 50-heller stamp illustrating the 
Post Ministry at Prague, which has a prominent antenna strung between 
its towers, Fig. 10. Among the states to honor radio communication is 
Guatemala, which printed a 30-cent stamp in 1918 showing the towers and 
buildings of a large radio station, Fig. 8. How many “radio” stamps do 
you know of? 
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The transmitter room, with the control re- 

ceiver at right. The television camera is in 

The large lamps needed for this work generate . the center. 

such heat that ship-type ventilators are needed! 

The air is cooled and humidified in a large chamber 
and piped under pressure to the studio. 
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Directly above, a view of part of the transmitting equip- 
; ment during the process of installation. The transmitter 
works on a wavelength of 8 meters, and has a power 
output of | kw. The studio is located at a distance of 
about I!/, miles from the Eiffel Tower, where the trans- 
mitter and modulation units are located. A special 
cable is used to connect the two, while a concentric 
cable is used to connect the transmitter to the antenna. 
A carrier system is used between the studio and the transmitter, 
the operation frequency being 2 mc. The transmission is of 
the high-definition type, 180-line scanning being used, with 
25 pictures per second. Two synchronizing pulses are trans- 
mitted, one at the end of each line and another at the end 
of each picture. Right, the cathode-ray tube and its equip- 
ment. Left, the high-frequency receiver. There are 6 receivers 
set up in Paris, for public demonstration purposes. 
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ELECTRONIC MUSIC 
FUNDAMENTALS 


The subject of electronic musical instruments is one which 
has attracted many experimenters—it will interest you. 


EDWARD KASSEL 


HE PRODUCTION and reproduc- 

tion of sound energy with the aid 

of a diaphragm takes place every 

day in our lives, and this phenome- 
non is so widely used that we take it as 
a matter of fact. Huge industries have 
grown out of it, such as the telegraph, 
telephone, radio, sound moving pictures, 
phonographs, and the growing indus- 
try which is electric musical instru- 
ments. There are some 40,000,000 tele- 
phones, radio sets, electrical phono- 
graphs, P.A. systems, sound motion pic- 
tures, and other equipment containing 
diaphragm reproducers in the United 
States alone, today. 

We hear sound produced by dia- 
phragms when telephoning; also at the 
moving pictures; when listening to the 
radio; and when we play an electrical 
phonograph record, and we find them 
very satisfactory for the purpose. 


ELECTRONIC MUSIC IS ON THE MARCH! 


And now we are beginning to use this 
method for the production of musical 
tones and find it equally acceptable. It 
is unimportant how the diaphragm is 
set into motion by electrical means 
since the principle remains the same. 
It can be done by a stylus in a phono- 
graphic groove, by a sound track on 
film, by a voice speaking into a micro- 
phone, or by actuating electrical keys 
which send pulsations into the electric 
current driving the diaphragm. 

The criticism of some conventional 
musicians has been unfavorable to elec- 
trical reproducers or to electrically- 
produced tones. However, naturally a 
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conservative person who has spent his 
whole life in playing a conventional 
instrument will hardly welcome an elec- 
trical tone-producing instrument, al- 
though such an instrument has been 
accepted by most, as an article of merit, 
It is hardly expected of an iceman to 
make favorable comment on electrical 
refrigeration. Electrical refrigeration, 
however, has found its place in homes 
and public institutions, and electrical 
musical instruments are inevitably fol- 
lowing the same course. 


“ELECTRONIC ORGAN" HISTORY 


And now the electric musical in- 
strument of the diaphragm type is ap- 
pearing on the market after being in 
the experimental stage for more than 
30 years. These instruments are now 
being built commercially and are open- 
ing new fields in all their branches, by 
radio technicians and musical-instru- 
ment builders. 

There has been some discussion in 
musical magazines on the question of 
who was the first actually to produce 
and sell an “electronic organ” type of 
musical instrument. Careful investiga- 
tion shows that the first commercially- 
made instrument was constructed under 
a contract awarded, by a Philadelphia 
broadcast station, to Ivan Eremeeff, 
chairman of the Society of Electronic 
Music, on July 2, 1933, and was deliv- 
ered in the beginning of February, 
1935. This instrument made its official 
debut on February 10, 1935, according 
to nation-wide press reports, and was 
officially pre- (Continued on page 620) 





Fig. |, left. Some of the methods for producing electrical music. 
Fig. 2, below. A comparison of frequency ranges for various instruments. 
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MAKING A COMPACT 
RESISTANCE-CAPACITY 


TESTER 


Here is a unit for the Service Man and experimenter which 
will do many things that the ohmmeter will not do. 


ALLEN BEERS 





COMBINATION ohmmeter, volt- 
age drop and breakdown tester 
is shown in Fig. A. 

This new device was developed by the 
writer as a means of securing the “low- 
down” on those resistors which, due to 
their location—such as in the grid cir- 
cuit of resistance-coupled stages, A.V.C. 
circuits and some bias resistors—can- 
not easily be tested. 


Here is a device which, in the course ~ 


of giving a resistor a break-down test, 
will: (1) indicate how many ohms a 
resistor is off-value (and with greater 
accuracy than an ohmmeter); (2) al- 
low a potential to be applied across a 
resistor, and permit the voltage drop in 
the resistor to be measured; (3) al- 
low a variable load to be applied to the 
resistor in order to bring it up within 
a few seconds to its watts rating, and 



























































then permit a voltage drop or resistance 
test to be made. The same complete 
test may be given to transformer or 
choke-coil windings. 

The facilities permit a Service Man 
to quickly locate a noisy resistor or 
transformer winding; or one that is 
breaking down at intervals, thus caus- 
ing the various “intermittent” troubles 
so common in present-day receivers. 

The writer has seen resistors change 
in value or break down completely and 
in less than a minute, check OK again 
—according to an ohmmeter! What 
chance is there of this condition show- 
ing up on a resistance test, even if 
brought up to working temperature? 

Referring to Fig. 1, voltages of vari- 
ous values are taken from a 10,000- 
ohm divider which is connected across 
the 350 V. D.C. (Continued on page 621) 











Fig. A, above. 
Fig. |, 


The front panel of the tester. 
below. The circuit and details. 
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TAPERS OF MODERN 
VARIABLE RESISTORS 


Do you know the taper needed for each particular type 
of volume control? Here is the answer to the problem. 





taper of the variable resistor used 

is far more important than its maxi- 
mum resistance. 

Nevertheless, countless orders for 
variable resistors are placed every day 
with just the maximum resistance speci- 
fied. If the order comes from a dis- 
tance, the jobber must delay it several 


| MOST volume-control circuits, the 


days while writing for additional in- 
formation or fill the order promptly 
with the taper he considers most uni- 
versal. Should the taper so selected 
give poor service, the make of control 
is condemned rather than the method 
of ordering which was really at fault. 

Several years ago the company with 
which the writ- (Continued on page 619) 








Fig. |, below. Graphs of resistors. Fig. 2, left. The 18 circuits. 
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The image tube with a microscope. 
A microphotograph made with in- 
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The image-tube telescope. 
Movie-film view with “dark’’ light. 
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ELECTRON IMAGE 


A new electron tube which has extreme! 
interesting applications as a "dark light" 
telescope and microscope "copying 
camera’ is described in this article. 





NEW electron tube which is 
destined to make important 
changes in scientific and in- 
dustrial optical methods was 
demonstrated last month by its inven- 
tors—Doctors V. K. Zworykin and 
G. A. Morton of the RCA Laboratories. 

This new tube, which really starts 
a new branch of electronics called elec- 
tron-optics takes the place of the 
usual glass eyepiece lenses of a tele- 
scope or microscope and does the work 
so much better than ‘its glass cousins 
that there is little doubt of its future. 

When used as a telescope (see Fig. 
C) the device will operate over both 
the infra-red or “dark light” portions 
of the light spectrum and the ultra- 
violet area. Thus, it has a much wider 
optical range than any glass lens. This 
permits the electron-telescope to see 
through fog and even perceive smoke 
or heat waves (that is, the infra-red 
radiation) in absolute darkness. (An 
example of this use is seen in Fig. D.) 

And what is even more important, 
perhaps, it has the ability to change 
infra-red light rays into visible light 
which the human eye can perceive. 
This makes it an extremely useful 
piece of apparatus for long-distance 
photography, signaling, alarm systems 
and a war-time indicator of ships or 
planes approaching through fog, smoke 
or darkness. 

When used with an “infra-red” 
microscope (as pictured in the cover 
painting and in the photo at Fig. A, 
at the head of this page), the electron 
tube becomes a particularly valuable 
instrument for the biologist, medical 
doctor and scientist. For when used 
in this way, its infra-red conversion 
to visible light permits examination 
of live and moving specimens which 
has been possible up to this time only 
through the use of stains and dyes 
which almost always killed the speci- 
men. (A striking example of such mi- 
croscopy is seen in Fig. B.) 

The only method available to the 
scientist to accomplish this action, 
heretofore, has been the use of an 
infra-red microscope with a motion 
picture film sensitive to the infra-red 
spectrum. This method is so clumsy 
and slow that it is practically worth- 
less for bacteriology. 

But enough of what the tube will 
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do. There are without doubt many 
uses for this tube of far more interest 
and importance than those which have 
been thought of since its demonstra- 
tion. These will become known when 
the tube has reached the “production 
stage.” 


HOW IT WORKS 


The optical similarity between elec- 
tron actions and the actions of glass 
lenses has been known since the time 
when the early Crookes tubes were 
used by scientists in developing the 
X-ray, cathode-ray, and other useful 
tubes. However, it was not until the 
cathode-ray tube was developed that 
this similarity was keenly felt. In the 
cathode-ray tube, if an absolutely flat- 
ended tube was made, it was found that 
the image was distorted due to a phe- 
nomenon which is known in optics as 
spherical aberration. By correctly 
shaping the fluorescent end-plate or 
“image plate,” this distortion was almost 
eliminated—just as correctly grinding 
the glass lenses will almost eliminate 
the same effect. (Anyone who has 
looked through a lens at a distant ob- 
ject has noticed the view-distortion 
around the edges of the glass disc—this 
is spherical aberration.) 

In the case of the electron-image 
tube, however, this effect was accom- 
plished by shaping the photoelectric 
cathode of the tube in the form of a 
“dome.” 

Let us take a look at a cross section 
of one of the tubes, so that we can 
learn just how the remarkable effects 
mentioned above can be obtained. In 
Fig. 1, we see two of these cross-sec- 
tional views. 

In the cross-sectional view at Fig. 
1A, we see a photoelectric cathode on 
which the optical image or view is im- 
pressed, and a series of focusing rings 
(anodes). 





THE TRANSLUCENT CATHODE 


Let us digress for a moment and 
consider the photo-sensitive 
cathode. In the early days of photo- 
electric cell design it was believed that 
electronic emission could only be ob- 
tained from a_ photo-sensitive layer 
when the light beam was thrown di- 
rectly upon the photo-sensitive layer 
and electrons (Continued on page 622) 
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NEW DEVELOPMENTS 
IN P. A. AMPLIFIERS 


Anew 35 W. amplifier having very desirable 
characteristics is described in detail. It uses 
metal tubes and develops a gain of 95 db. 





advantage of the benefits offered by metal tubes. It 

employs a high-gain circuit with an output stage con- 
sisting of 4—6F6s in push-pull parallel. Its rugged con- 
struction throughout and the fine quality of its reproduction 
make it particularly suitable for P.A. work. 

As a starting point in the design of this amplifier, the re- 
quirements for a modern system were noted, namely: 

(a) High gain (sufficient for the new microphones) ; 

(b) High power output; 

(c) Low distortion (under 5 per cent); 

(d) Low hum level; 

(e) Simplicity of construction. a 

To take care of the low- output-level microphones en- 
countered today, it was found that a gain of about 95 db. 
would be necessary. While this gain will take care of 
crystal and high-level velocity and dynamic microphones, a 
preamplifier should be used with the extremely low-level 
unit. To take care of the varied power requirements met up 
with in P.A. work, a power output of 35 W. was decided upon. 
The average amplifier available in the past to meet the 
specifications in the preceding paragraph would be quite a 
complex unit. However, through proper application of the 
new metal tubes, it was found possible to accomplish all 
this with only 3 stages, and on a single compact chassis in- 


Taw AMPLIFIER described here was designed to take 

















The appearance of the complete amplifier ready for use. 


corporating newly-developed chromshield A.F. filter and 
power components. 


THE CIRCUIT 


Figure 1 illustrates the appearance of the final amplifier. 
Figure 2 is the corresponding wiring schematic. The unusual 
simplicity of construction and wiring is apparent at a 
glance. There is nothing tricky in the entire circuit. An 
input transformer is not mounted on the chassis due to the 
strong tendency toward the use of crystal microphones and 
high-impedance velocity mikes. 

The input feeds directly into the first grid, with a 0.5-meg. 
grid-circuit volume control. Tube is a 6C5. This tube is 
an ideal voltage amplifier as it has an appreciably higher 
amplification factor than the 56 or 76 (20), and has a plate 
resistance of only 10,000 ohms, which means that practically 
the entire amplification factor is made available. This tube 
is parallel-fed and transformer- (Continued on page 617) 





A very comprehensive summary of the 
equipment desired by a majority of Service 
Men as indicated by the recent Service 
Shop Contest conducted by RADIO-CRAFT 


EQUIPMENT FOR THE 
SERVICE MAN 








first, the chicken or the egg?”, has a 

counterpart in the question, “Do 
radio test instrument manufacturers 
develop instruments first and then edu- 
cate radio Service Men to use them, or 
are most new instruments brought out 
by the manufacturers only after the 
Service Men have made their needs 
known to them?” 

It is generally conceded among the 
servicing fraternity that the former 
has been the case for quite some time. 
The test equipment manufacturers have 
really been more progressive and for- 
ward-looking than the rank and file of 
Service Men in this respect. They have 
developed test instruments and placed 
them on the market before most Service 
men really were aware that they needed 
them. We have only to cite the familiar, 
recent examples of the cathode-ray oscil- 
loscope, the vacuum-tube voltmeter and 
the all-wave service oscillator to make 
this point clear. At this very moment 
there are thousands of Service Men 
who feel that they really need a cath- 
ode-ray oscilloscope in their shops. They 
think so merely because the ads. and 
publicity articles of prominent test in- 


Tes AGE-OLD riddle, “Which came 
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strument manufacturers have convinced 
them that this instrument is indispens- 
able in their work—not because they 
really found out for themselves that it 
was necessary. 

In view of this state of affairs, it 
was with a great deal of surprise and 
gratification that the judges of the 
“Ideal Radio Service Shop” Contest re- 
ceived over a thousand letters written by 
Service Men located all over the world, 
each one describing in great detail just 
what is his idea of an ideal service shop, 


ALFRED A. GHIRARDI & I. ELLIN 





and exactly what equipment he con- 
siders necessary in order to do efficient, 
first-class service work on all the types 
of receivers he now encounters or will 
encounter in the near future. At last 
the Service Man has been induced to 
speak for himself—to express his own 
ideas on test equipment—ideas, by the 
way, which are borne of the actual re- 
quirements encountered in day-to-day 
servicing experience under all sorts of 
conditions. The seriousness with which 
these men put (Continued on page 624) 
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OPERATING NOTES 





ANALYSES of RADIO RECEIVER SYMPTOMS 








NOTICE 
Notes should exempli- 
fy repeated faults in 
particular set models; 
illustrations should be 
included. Operating 
Notes must be based 
on use of perfect tubes. 











Clarion Set: Kylectron Speaker 
Repair. The owner complained of a 
lot of crackles and loud bangs. Very 
little music could be received. I 
found the set had a Kylectron con- 
denser-type electrostatic speaker. 
Further inspection revealed numer- 
ous sparks shooting all over the 
movable section of the speaker. I 
also found that the rubber sheet in- 
sulation between the foil on the one 
side and the stationary grid on the 
other side, was broken in many 
places. 

There was only one way to repair 
the set and that was to replace all 
6 sections of the speaker. This, I 
found, would cost far more than the 
customer wished to pay, so the 
speaker was repaired in the follow- 
ing way: 

Disassemble the speaker and re- 
move the foil-covered rubber sheets 
on each of the 6 sections; clean and 
save the cord that is inserted in the 
ridge around the frame to hold the 
rubber in place. 

Next, procure 6 rubber baby pants 
similar to Fig. 1B, and cut them the 
size of the units, Fig. 1C. Then 
place the rubber sheets on the 
frames and use the cord to fasten it 
to the frame, Fig. 1A, stretching it 
at the same time. Make sure that 
the rubber is stretched evenly all 
around. If this caution is not 
heeded the speaker will rattle con- 
siderably. 

Having placed the rubber in this 
manner the edges can be folded over 
and vulcanized with rubber cement. 

Then coat the entire surface of 
the rubber with rubber cement. Also 
coat the foil sheets with the same 
cement. The foil should be of the 
soft type that does not crackle when 
handled. (I got mine from large- 
size candy bars.) 

After the cement dries the foil 
will stick like an inner-tube patch, 
Fig. 1D; it can be smoothed out with 
the palm of the hand. You are now 
ready to connect the speaker and 
make a test. If the volume of the 
set is too great and the heavy notes 


produce too much volume, it can be 
remedied by placing a 1 to 3 meg. 
resistor across the speaker terminals. 
This will prevent the speaker from 
a repeated disaster. 

F. A. Merrick 


RCA Victor R50, R55. Set plays 
OK for 20 to 30 minutes, then slow- 
ly fades down. We must realize that 
condensers that have been in service 
for about two years or more often 
develop leakage although they may 
not break down and short. 

We have been using a simple test 
circuit for condenser leakage test 
which has proven very satisfactory. 
See Fig. 2B. Naturally this is ap- 
plied to paper-type condensers only. 
By applying test prods to the sus- 
pected condenser, after disconnect- 
ing condenser leads from the cir- 
cuit, a full-scale deflection of the 
meter is obtained after which the 
meter hand returns to zero if there 
is no leakage in the condenser. 
Should a complete zero reading not 
be obtained a leakage of some ex- 
tent is present. 

By applying this test to condenser 
C34, Fig. 2A, a reading equal to the 
30 V. position on the meter was the 
lowest obtained. Likewise a reading 
of 40 V. on C36. 

These were replaced with external 
units and the set worked OK. We 
have used this test on condensers for 
some time with complete satisfac- 
tion and it is surprising the num- 
ber of condensers which show quite 
some leakage, while at the same 
time voltage readings on the set are 
not affected. 

The average “B” eliminator has 
adjustable voltage output so that 
you may control voltage for those 
condensers rated below 250 V. while 
at the same time 250 V. is high 
enough to test condensers rated at 
even higher voltages. 

Frep R. WARD 


RCA Victor R-27. A case of low 
volume in this A.C.-D.C. set was 
traced to the double 5 mf. electro- 
lytic condenser bypassing the ca- 
thode bias resistor in the detector 
and output stages, as shown in Fig. 
3. The condenser had decreased in 
capacity and when opened seemed 
to have dried out, possibly due to 
the heat from the heater series drop- 
ing resistor which is mounted in the 
chassis near the condenser. How- 
ever, the same trouble was later 
found in a DeWald set of similar de- 
sign having the resistor in the power 
cord. In this case the decrease in 
capacity had not been so great. 

Haroitp L. KRAMER 


Fig. |. A way to repair the Kylectron type of speaker used in Peerless sets. 
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“Sound” Experiences. This experi- 
ence occurred while working as a 
sound projectionist. 

A certain radio receiver gave very 
noisy reception. A Service Man who 
had made several unsuccessful at- 
tempts to locate the trouble, finally 
called me to take a look at the set. 
The customer complained that the 
voltage in his locality seemed to 
vary so much that the parlor light 
would change noticeably, which led 
me to investigate the light he men- 
tioned. It was of the pull chain 
type and when I pulled the chain I 
noticed that the set made more than 
the usual click; the sound continu- 
ued for a couple seconds not as in- 
dividual clicks but as a steady noise, 
accompanied by flickering of the 
light. Then everything would ap- 
pear OK until a trolley car or truck 
went by when the crackling would 
again begin. A new socket, in the 
fixture, in place of the one with de- 
fective contacts remedied the condi- 
tion, which was caused by radiation 
of energy, from the are thus formed. 

Here is another experience. It was 
1:30 p.m. and time to start the show. 
The arc light was burning; I started 
the machine, threw the picture on the 
screen—but no sound came forth! 
Hurriedly I looked around but could 
not see anything at fault. Occasion- 
ally, with the volume on the fader 
set quite high, a rasping sound 
would come, but no real music or 
talking. This was all traced to a 
poor contact on the grid prong of 
one of the sockets ; the trouble arose, 
even though I had previously lis- 
tened to a click from the stage 
speakers before starting time. 

Erno A. KASARI 


Stewart-Warner 950 and 100 
Chassis. These sets have a tendency 
to oscillate badly and also tune 
broadly. After the usual methods, 
such as increasing the condenser ca- 
pacity have been tried and soldered 
pigtails to the rotor shaft also have 
failed, remove the second R.F. 24 
tube and substitute a 35 or 51. This 
will remove all oscillation and so 
sharpen up the tuning that it will 
be possible to bring in the Canadian 
station at 720 ke. without inter- 
ference from WOR at 710 ke. 

Smitty Rapio AND ELeEctric Co. 


Model 35 Marconi. The complaint 
on this set was that it had a crack- 
ling noise, and a bubbling sound. 
Two weak 56 tubes were found and 
replaced. This did not correct the 
trouble, however. After turning the 
chassis over several times, oscilla- 
tion started, and could not be 
stopped. It was found that one 
tuning condenser section had no di- 
rect ground lead, and repairing this 
defect, and also cleaning the rotor 
contacts cleared up the trouble. 





Brunswick 14. Abrupt fading 
and return of signal was expe- 
rienced with this set. Whenever the 
analyzer was plugged into a socket 
the set would perform perfectly, and 
all voltages appeared correct. Pull- 
ing out one of the 45-type push-pull 
tubes also would bring back its pep. 
After many continuity tests, the 
first A.F. transformer secondary 
was caught open-circuited. It had 
previously tested closed several 
times. 
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Fada 51C. The volume control of 
this set was very noisy. As new 
controls for these machines have to 
be ordered from the United States 
(they are not distributed in Canada 
now) the following method was used 
as a temporary repair. 

Install a 5,000 ohm unit and in- 
sulate the shaft. Connect a 1,500 
ohm fixed resistor in series with it 
and increase bypassing with a .25- 
mf. condenser. The best size is de- 
termined by experiment, choosing a 
size which will offset oscillation. 
The set thus repaired worked as 
well as new. 


Lyric S7. The set was dead and 
the pentode output tube was red hot. 
The output transformer was open, 
which left no voltage on the plate 
and the screen-grid had to carry the 
full load. 

Davis Rap1o Service, 
Portage 'a Prairie, Manitoba 


Atwater Kent Model 60. This set 
would play very well for a few mo- 
ments and then cut out. Snapping 
the power switch off and on would 
usually bring the set back to opera- 
tion. but it would always stop again. 
A continuity check on the speaker 
revealed an open voice coil. A care- 
ful inspection showed that one of 
the leads running along the speaker 
cone from the output transformer 
lug to the voice coil was spliced 
Vibration had loosened this splice 
enough to cause a poor contact, and 
a little volume sufficed to cause it 
to cut out. A drop of solder rem- 
edied the matter. 





U. S. Radio No. 8 Series Super. 
An annoying case of fading had de- 
veloped and was traced to a defec- 
tive .04-mf. coupling condenser be- 
tween the plate of the type 27 sec- 
ond detector and the 47 output tube. 
A new condenser restored the set to 
full operation. 





U. S. Radio Model 26-P. Except 
for a faint whisper from a local sta- 
tion, the set was dead. A check re 
vealed a lack of screen-grid voltage 
on the 24 tubes in the R.F. stages, 
due to a shorted .4-mf. screen-grid 
(Continued on page 616) 
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THE DESIGN OF 
MODERN TEST EQUIPMENT 


A really comprehensive discussion of design problems re- 


lating to service instruments. 


SAMUEL C. MILBOURNE 


S MOST electrical measuring de- 

Ace are basically current-meas- 

urers, no matter what their scale 

may be, let us first take up a standard 

D’Arsonal 0-1 ma. meter and explain 
briefly its theory of operation. 

In form of construction, such a meter 
consists of a permanent horseshoe mag- 
net between the 2 poles of which is sus- 
pended an armature; attached to this is 
a pointer and a spring arrangement to 
hold the pointer to its zero position 





Part | "covers" the meter. 
Part | 


when no current is being passed through 
the armature coil. When a current is 
passing through the armature coil, it 
becomes an electro-magnet, with two 
poles of opposite polarity, and the re- 
action between the energized coil and 
the permanent magnet causes the coil 
to rotate on its axis so as to facilitate 
the attraction of the unlike poles and 
the repulsion of the like poles of the 
two magnets. 

The amount of the movement is de- 


Fig. I. Circuits for indicating current and voltage, using the basic current meter and a simple vector diagram (R=500 ohms; Xc=3,490 ohms; Z=3,590 ohms). 

















Fig. A. The meter—a current-indicating device. 
termined by the balance attained be- 
tween the resiliency of the spring 
mechanism and the strength of the mag- 
netic field set up by the current flowing 
through the coil. Since the strength of 
the magnetic field set up around the 
coil is determined by the amount of cur- 
rent flowing (Continued on page 626) 
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METAL TUBE 
"SHORT" AND 
TESTER 


“OPEN” 


G. F. BENKELMAN 


The use of a carefully planned network of resistors permits 
leakage and short tests on all metal tubes. 





HE NEW octal-base tube socket 

lends itself to the design of a ser- 

ies-resistance type metal tube short 
tester. The only parts required are an 
octal-base tube socket, 4—500-ohm in- 
sulated resistors, 2—1,500-ohm insulat- 
ed resistors, and 1—5,000-ohm insulat- 
ed resistor. 

In the circuit diagram, the terminals, 
as numbered in the resistor circuits, 
connect to the respective numbers in 
the tube-base diagram. The illustra- 
tion shows the under-socket appear- 
ance of this arrangement with 1-W. in- 
sulated resistors connected to the socket 
terminals. The junction between the 
2—1,500-ohm resistors is connected to a 
flexible lead to which must be attached 
a small grid-cap for tubes with top- 
cap connections. Terminals 3 and 8 
have additional flexible leads for con- 
nection to an ohmmeter. 

Practically all of the metal tubes 
have heater terminals in positions 2 
RADIO-CRAFT 
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and 7. As may be observed from the 
diagram, the heater filament of a tube 
would complete a circuit from terminal 
8 to terminal 8 through the resistors. 
Neglecting the small resistance of the 
tube heater, the sum of the resistors 
in the circuit is 10,000 ohms. An ohm- 
meter connected to terminals 3 and 8 
should indicate 10,000 ohms when a 
good tube is inserted in the socket. If 
the heater circuit of the tube is open, 
the reading will be above 10,000 ohms. 
If the heater circuit is intact and a 
leakage exists between elements of the 
tube, the reading on the ohmmeter will 
be less than 10,000 ohms—because that 
leakage would be in shunt with one or 
more of the resistors. 

Defects, due to the mechanical dis- 
placements within a metal tube, usual- 
ly form a low-resistance short which 
may be easily detected with this ar- 
rangement. As will be observed on the 
diagram, the (Continued on page 627) 


1936 














© © ©) @ 
Sine Res “BE8 


@ OW) 
500) 500) 500) 500) — 
OHMS OHMS OHMS OHMS 











597 








ELECTRONIC 


POTENTIOMETER 


An electronic instrument which has many 
applications in controlling electric devices. 





N AUTOMATIC potentiometer in 
Are the balancing circuit is 
continuously and rapidly adjust- 

ed by photoelectric control has just been 
announced. The instrument provides a 
highly sensitive means for indicating or 
recording voltage or current at ranges 
as low as 2 millivolts or 5 microamperes 
full-scale, or even lower if required. 
Temperature or other physical quanti- 
ties convertible to electrical terms may 


Circuit showing the PE. cells and mirror galvano- 
meter with a vacuum tube amplifier. 
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Fig. 2. Total distortion as a function of load im- 
pedance for varying resistance and capacity. 


Fig. 3. Total distortion as a function of R for vary- 
ing values of capacity and load. 
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AN AUTOMATIC 








The exterior and interior 

views of the electronic 

potentiometer which is 

photoelectrically oper- 

ated in a special bridge 
circuit. 














be indica‘ed, recorded or controlled with 
a speed and precision hitherto unattain- 
able in dealing with the minute elec- 
trical input encountered in many such 
applications. 

The instrument furnishes an indicat- 
ing current capable of operating a num- 
ber of meters, recorders, con‘rol relays, 
ete., which can be placed at any distance 
from the potentiometer proper. 

The instrument contains no moving 
parts with the exception of the gal- 
vanometer itself, wh:ch has no control 
torque and is free of zero drift. De- 
flection of this mirror ga'vanometer 
causes a beam of light to differentially 
illuminate a pair of photo-tubes. These 
photo-tubes are in a bridge circuit con- 


nected to the grid and cathode of a 
vacuum tube, so arranged that the 
changing light “differential” between 
the photo-tubes results in a change of 
grid voltage. This change in grid volt- 
age, in turn, electronically readjusts the 
indicating current to balance the circuit 
across the standard resistor. The cir- 
cuit will hold i‘self constantly in bal- 
ance, and immediately readjust itself 
for any change of input value. Balaxce 
involving a full-scale change in indi- 
cator deficction takes place in a fraction 
of a second. 

This system of balancing is inde- 
pendent of elements other than the 
value of the standard resistor and the 
meter giving (Continued on page 615) 








The 2 circuits used in the tests described. Circuit A is used in obtain- 
Curves B, C and D were derived from 


VIRGIL M. GRAHAM 


N THE consideration of distortion in 
| a radio receiver there is one source 

that the designer is liable to overlook 
even though he is thoroughly cognizant 
of the technical facts. It is the coupling 
of a h gh-gain A.F. amplifier to the suc- 
ceeding tube. The correct values of 
load resistor, coupling condenser, and 
grid resistor of the following tube are 
important as regards harmonic produc- 
tion, as well as frequency range and 
other limiting factors. In the design 
of higher-fidelity receivers any source 
of distortion becomes important, even 
though it is not great in magnitude. 

The purpose of this article is to pre- 
sent some quantitative data on the re- 
sults of changing the relative sizes of 
the plate and grid resistors and coupling 
condenser in such a network. 

For the quantitative investigation, 
the data used for the accompanying 
graphs were obtained with the circuits 
shown in Figs. 1A and 1B. 

Much data of academic interest could 
be shown but it was deemed better to 
present data which should be more use- 
ful for practical application requiring a 
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DISTORTION IN 
RESISTANCE-COUPLED 


AMPLIFIERS 





minimum of calculation. 
Accordingly, Fig. 2 shows 5 curves 
of total distortion as follows: 


TABLE | 
Curve Circuit RI. e R 
A Fig. 1A .05 to .5-Meg 
B Fig. 1B 0.1 Mee .005 mf .05 to 1 Meg 
Cc Fig. 1B 0.1 Meg 05 mf. .05 to | Meg 
D Fig. 1B .25 Meg .005 mf. 0.1 to 2 Mee 
E Fig. 1B .25 Meg. 05 mf. 0.1 to 2 Mes 


Data for curves was taken with the 
triode section of a type 6Q7 tube oper- 
ating as follows: 

Eb 
Eq 

It will be noted that the last 4 curves 
are plotted against the load impedance 
values resulting from RL, C and R. 
Curve A shows the effects of reducing 
the load and thus working on dynamic 
characteristics of greater and greater 
curvature. Curves B, C, D, and E, 
therefore, show the increase of distor- 
tion due to the introduction of the re- 
active components of the networks in- 
dicated. The effect of a change of 10 to 
1 in the capacity value of the coupling 
condenser (Continued on page 619) 
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After a brief introductory 


cathode-ray theory, the author discusses 
several new and interesting applications of 
The article con- 


cathode-ray equipment. 
cludes with a very interesting 
on cathode-ray terminology. 


R. D. WASHBURNE 


THE VERSATILE CATHODE-RAY TUBE 









summary of 
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open forum 








SCILLOLOGY —a pretty- 
sounding word, and one that 
stimulates the imagination to 
conjure all manner of attri- 

butes for its basic component—the cath- 
ode-ray tube. 

Strange as it may seem, there is hard- 
ly a conceivable application of the cath- 
ode-ray tube, which cathode-ray equip- 
ment either is now performing, or is 
in a fair way to accomplish in a short 
time. The “tree” of oscillology, Fig. A, 
testifies to the amazing scope of this 
rapidly-growing field. 

Without going too much into detail, 
let us take just a moment to define a 
few terms. Oscillology is the study of 
cathode-ray technique; its instrumental- 
ities are the oscilloscope and the oscillo- 
graph, and their associated components 
(oscillators of various types, and their 
respective power supply systems). (The 
electromechanical modus operandi, now 
seldom used outside the laboratory, 
could be included by slight changes in 
the above definition of oscillology.) 

Preceding issues of Radio-Craft have 
discussed these details at length. 


WHAT ARE CATHODE RAYS? 


Cathode rays, be it recalled, are the 
electrons that are radiated by certain 
substances when these substances (ordi- 
narily oxides, and usually heated by a 
filament) are (a) placed inside an 
evacuated envelope; (b) then, connect- 
ed to the negative (cathode) terminal 
of a suitable voltage supply; and, final- 
ly, (c) the positive (anode) terminal of 
this voltage connected to an electrode 
(the anode electrode) inside the same 
evacuated envelope. The electrons then 
pass in a steady stream from the cathode 
to the anode. 

These cathode rays in themselves are 
invisible, but they may be caused to 
manifest their presence by having inter- 
posed in their path a substance (usual- 
ly, willemite, pasted onto the inside, 
domed end of the vacuum tube) that 
glows or fluoresces when the ray-elec- 
trons strike or impinge upon it. 

So much for the actual cathode-ray 
tube, the preceding generalities con- 
cerning which, daie back to the middle 
of the 19th century. Even the oscillo- 
scope and oscil- (Continued on page 628) 
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Fig. C. This 
every component in a given sound. 


“analyzer"’ segregates and records 


Fig. D, above. This “pre-recording™ osci'lograph 
supplies “before,"" “during,"’ and “after data. 
Fig. A, left. “lree’’ of the ray-tube fied. Space 
limitations preclude a more detai'ed break-down. 
Fig. F, below. ‘the flaw-testing of razor-blade steel 
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Fig. A. External appearance of the new unit. 


ITH THE advent of multi-ele- 
ment type tubes and complicat- 


ed circuits embodying these 
tubes, the old reliable set analyzer is no 
longer able to cope with the require- 
ments necessary for making a complete 
set analysis. 

With the‘ above thought in mind, a 
plan was devised for modernizing obso- 
lete set analyzers into a 2-meter ana- 
lyzer employing the meters of the old 
analyzer, namely, (1) an A.C. meter, 
the initial range of which must be 0-4 
V. or less, and (2) a D.C. meter having 
a sensitivity of 1 ma. or less, (1,000 
ohms-per-volt). 

The method used for circuit analyses 
is known as the “master rotary-free- 
point selective system” and makes use 
of 4 positive-action rotary switches per- 





MODERNIZING THE 
SET ANALYZER 


A free-point selective system using 2 meters from an old 
analyzer to produce a modern, flexible, servicing unit. 


R. P. HILTNER 


mitting speedy voltage, resistance and 
current measurements to be made at all 
socket pin positions; and, for external 
tests, makes possible the use of only 
2 polarized pin-jacks for all ranges 
without the necessity of removing and 
re-inserting test leads. 

Referring to the schematic circuit 
diagram (as drawn from an original 
by G. Salerno), it is noted that the 9- 
wire analyzer cable connections are 
wired parallel with the contacts of the 
“NEGATIVE SELECTOR,” the “POS- 
ITIVE SELECTOR” and pin positions 
of the individual 4, 5, 6, combination 7, 
and octal-base type sockets located on 
the analyzer panel. 

This circuit arrangement is the 
nucleus of free-point analysis insofar 
as it enables any 2-socket pin positions 
to be analyzed merely by rotating the 
“POSITIVE” and “NEGATIVE” se- 
lectors to the desired positions. In other 
words, these 2 selectors can be charac- 
terized as 2 “automatic” test prods. 





Direct-current measurement for any 
element of a tube is obtained through 
the use of the “CURRENT SWITCH.” 
This switch is of the 2-deck rotary type 
and is unique in design in that it opens 
circuits which normally are closed, and 
inserts the milliammeter into the vari- 
ous cable leads of the analyzer plug, as 
shown in the schematic diagram. 

(Continued on page 620) 


Fig. B. The back of the panel, showing parts. 
Note symmetrical arrangement of the components. 




















REQUIREMENTS IN 
SERVICING 16MM. TALKIES 





J. J. BRESSLER 


Some of the requirements for 
servicing home talkie equip- 
ment for the Service Man. 








live-wire radio dealer and Service Man will have to know 
something about sound-on-film, especially such devices 
as 16 mm. “home talkie” equipment. 

With quantity production placing 16 mm. sound-on-film 
projectors in a popular class within reach of the general 
public, the question arises—who will merchandise this type 
of equipment? 

The fact that amplification circuits, radio tubes and re- 
producers are an integral part of these units, makes it seem 
more than likely that radio or electrical stores are the most 
logical organizations to handle them, both from the stand- 
point of knowledge and of repair service. 

So far, it seems that the dealer and Service Man are 
either indifferent or entirely unaware of this rapidly grow- 
ing source of potential income; growing, so to speak, in 
their own front yards. 


Ti DAY is rapidly approaching when the alert and 


SIMPLICITY OF "TALKIES" SERVICE 

The sound section of a movie projector is really less com- 
plicated than the “noise suppression” and “automatic vol- 
ume control” circuits in the run of current superheterodyne 
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radio receivers, and certainly far easier to understand for 
trouble shooting. 

It is the writer’s contention that once the radio service 
and dealer groups get the “hang” of the 16 mm. field, they 
will automatically become potential service depots for the 
local theatres, another source of lucrative profit. 

The exhibitors and theatre owners themselves are not 
only willing to accept you, Mr. Dealer and Mr. Service Man, 
but anxious to, IF they can be sure that they will receive 
the proper service, which at the present is available only 
from the larger companies. 

The difference lies in time. As a rule the exhibitor has 
to wait for an out-of-town trouble shooter, whereas a local 
man, if immediately available, would be called without hesi- 
tation, because it means many dollars lost for every minute 
the house is dark. 

Some of the points of which the (Continued on page 621) 
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Fig. 1. Testing transformers. 









Goo 
EARPHONE 
CONTAINED IN OTHER 
PHONE CASE 








TEST LEAOS 





Fig. 2. Handy testing unit. 





EXAMPLE FOR = tIO¥. 
TYPE 30TuBe 4S 
E= 1200 IxC 
108 * 1200x.06 x C 
C= 1.5 MF 











Fig. 3. A novel filament supply. 
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Fig. 4. Comfortable earphones. 
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Fig. 5. Above, lamp remover. 


Fig. 6. Below, 


an extension socket. 
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FIRST PRIZE—$10.00 


TESTING TRANSFORMERS. One 
of the most frequent causes of noisy 
or scratchy reception in receivers is 
a defective winding of an A.F. 
transformer. It is very difficult to 
test for such a condition, since the 
winding is not actually open. A 4.5 
V. battery may be connected across 
either winding of a suspected trans- 
former, and a pair of phones across 
the other winding. If the trans- 
former is faulty, a loud scratching 
sound will develop in a few minutes. 
In case no noise shows up, reverse 
the phones and battery, connecting 
each where the other previously 
was, so as to test both windings. 
Georce H. NAKAs, 
Honolulu, Hawaii. 


SECOND PRIZE—$5.00 


TESTING UNIT. One of the phones 
in a headset that I use for test pur- 
poses burned out. Since only one 
phone is needed for test work, the 
arrangement shown in Fig. 2 was 
devised. The headset was an old 
Baldwin make and the 2 penlight 
cells together with the small toggle 
switch just fit in the case of the 
burned-out unit. By throwing the 
switch to the proper position, the 
headset may be used either for con- 
tinuity tests, or simply as a receiver 
for audio testing. 
Ivan S. GRAHAM 


THIRD PRIZE—$5.00 


FILAMENT SUPPLY. Often times 
the proper size resistor is not handy 
for reducing the line voltage to the 
correct value. When the power sup- 
ply is A.C., the scheme pictured in 
Fig. 3 may be used with fine re- 
sults. The formula for finding the 
size of the condenser is: E (volts) 
=1,200 x I (amperes) x C (capacity 
in mf.). For example, in the case 
illustrated, 108 = 1,200 x .06 x C, 
which works out to C equals 1.5 mf. 
Good-quality paper condensers must 
be used, but the voltage rating need 
not be very high, a condenser of 
about 200 V. rating being sufficient 
for use on aline upto 125 V. The 
condenser acts just as the more or- 
dinary resistor to drop the voltage 
to the required value for the tube. 
P. Mortz 


HONORABLE MENTION 


PHONE CUSHIONS. Those who 
wear headphones for long periods of 
time will appreciate the suggestion 
pictured in Fig. 4. The cushions are 


Fig. 7. Extension socket in use. 





6-PRONG ) 
PLUG 














made of pieces of any thick, soft 
fabric, as heavy felt. They should 
be cut out large enough to com- 
pletely cover the earpiece of the 
receiver. The material should be at 
least 14-in. thick and is cut in a 
circular shape to conform to the 
earpiece. No hole is cut for the 
center, however, the discs of felt 
being left intact. They are then 
glued in place. 

The result will be a very com- 
fortable fit, and in addition, the 
tone will be found rich, and “easy” 
on the ears; cheap headphones will 
lose the “tinny” sound they often 
have. 

GrirFiTH SECHLER 


HONORABLE MENTION 


REPLACING DIAL LAMPS. Most 
set builders and Service Men have 
had trouble in removing or replac- 
ing a dial lamp in certain sets. A 
handy tool for this purpose may be 
made from the rubber barrel of a 
discarded fountain pen or from a 
piece of hard-rubber tubing. See 
Fig. 5. A slit is made in one side 
with a hacksaw. The dial lamp will 
be found to fit snugly in the tubing, 
as the split permits a slight amount 
of spring to the ends; this holds 
the bulb firmly, but allows the tube 
to be removed easily when a bulb 
has been put in place. 
HAROLD MADEEN 





HONORABLE MENTION 


TUBE TESTING KINK. The unit 
shown in Fig. 6 has been found of 
use when testing automobile radio 
sets which have tubes placed bot- 
tom-side up. Often such a set will 
be found to test well when on the 
service bench where the tubes are 
right side up, but when installed in 
the car, poor results are had! The 
extension socket is simply a short 
length of cable of the required num- 
ber of wires, with a socket on one 
end and a tube base on the other. 
The corresponding prongs of each 
are connected together. Several of 
these may be made for different 
numbers of prongs, since the cost 
is very low. Another use is to 
shake a tube while it is in opera- 
tion, as in Fig. 7, thus showing if 
it is shorted. 
JOHN MEDNANSKY 


HONORABLE MENTION 


TWEETER SPEAKER. A _repro- 
ducer of this type may be made 
from an auto horn of the air type. 
These units have a tapering throat 










Fig. 8. A homemade tweeter. 
ANY GOOD HEAVY BRASS 
DYNAMIC DISC SOLDERED TO 
REPRODUCER HORN 
_ RETAINING 
/ RING( THREADED) 
) AUTO HORN 
CARDBOARD 
pony are (AIR TYPE) 
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of a size which can easily be adapt- 
ed to a speaker unit. A heavy brass 
disc is soldered to the small end, as 
shown in Fig. 8, and a cardboard or 
fibre washer is used between the 
disc and the speaker unit. The horn 
should be between 10 and 15 ins. 
long, and the speaker unit may be 
of any good make. Be sure to slip 
the retaining ring onto the small 
horn end before soldering on the 
disc. 
Jor YEAGER 


HONORABLE MENTION 


WINDING KINK. When winding 
long single-layer coils, it will be 
found helpful to place a small piece 
of paper under each 10th turn as 
depicted in Fig. 9. This will allow 
easy counting of turns, and is much 
easier (Continued on page 618) 
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Fig. 12. Inexpensive bar knobs. 
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Fig. 10, above. Sensitive relay. 


Fig. 9. 


Below, counting turns. 
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Comprehensive tube tester. (945) 

















New carbon resistors. (946) 








Above, Deluxe analyzer. (947) 
Below, new permanent-magnet dynamic. 
948) 














MUSIC WHILE YOU 


DRINK! 

(944) 
HE CABINET shown is so con- 
structed that any of several 
different makes of receivers may 
be easily installed. Ample space 
is provided for installation of a 
large chassis and loudspeaker. The 
outside dimensions are 44x28x- 
15% ins. deep. The cabinet work 
and wood used are of the best. 


TUBE CHECKER 
(945) 

XCEPTIONAL versatility is fea- 

tured in this tube checker. 
The heater voltage may be applied 
to any 2 prongs, by the use of se- 
lector switches. Leakage between 
any 2 elements is tested with the 
cathode hot, the indicator being 
a sensitive neon bulb. Any leak- 
age of over 0.5-meg. shows bril- 
liantly; the leakage may be meas- 
ured on the meter if desired. An 
index number system is used, and 
over 100 popular tubes are ar- 
ranged on a chart for quick refer- 
ence. A large number of odd 
tubes are arranged in the same 
way on another chart. 


NEW CARBON RESISTORS 

(946) 

(Aerovox Corp.) 

SPECIAL moulded body that 
is non-hygroscopic is used on 
these new resistors. They are 
said to be absolutely noiseless on 
or off load, and are non-inductive 
with no appreciable’ resistance 
change at high frequencies. All 
ratings are based on R.M.A. 
standards and the units are color 
coded. They are available in rat- 
ings of 4% (C), % (B), and 1 
(A) W., and resistances of 100 

ohms to 10 megs. 


DELUXE ANALYZER 
(947) 
(Supreme Instruments Corp.) 
T IS claimed that this is the 
most complete (yet simple) 
analyzer ever designed. The meter 
ribbon mike. 


Modern-design (949) 
































Renewable fuse. (950) 


is of the long-scale, 5 in. fan 
type. All types of tubes may be 
tested, a built-in power supply be- 
ing furnished. Ranges: D.C. ma., 
5, 25, 125, 250, 500, 1,250; A.C. 
and D.C. volts 5, 25, 125, 250, 500, 
1,250, all 1,000 ohms-per-volt. 
Capacity ranges: .05, .25, 1.25, 
2.5, 5, 12.5; resistance, 2,000, 
20,000 ohms, 0.2-meg., 2, 20 
megs. The instrument rectifier is 
protected against overload. The 
free-reference-point system of set 
analysis is used. All equipment 
is housed in an oak case with de- 
tachable cover. 


PERMANENT-MAGNET 
REPRODUCER 


(948) 


LINE of permanent-magnet 

dynamic speakers is now of- 
fered, which includes sizes of 6, 8, 
10, and 12 in. units. The latter 
is illustrated. These highly ef- 
ficient speakers are made possible 
by use of the new alloy—alnico, 
which enables results to be ob- 
tained that are equivalent to 
those of the electromagnetic field 
type, now in general use! The 
new speakers are more compact 
and lighter than the older type, 
which eliminate two of the dis- 
advantages of this type repro- 
ducer. 


NEWEST RIBBON MICRO- 
PHONE 
(949) 
(Universal Microphone Co.) 


OMPACTNESS is a feature of 
this new unit, as it measures 


only 2%x4%x's-in. thick. The 
weight is 1% lbs. It is designed 
for all types of operation includ- 


ing broadeast, P.A. work, and 
amateur activities. Case is hinged, 
and swivels to the required angle. 
It is furnished complete with 
plugs. 

(Continued on page 632) 

















Newest in light-sensitive cells. (95!) 











Frequency modulator unit. (952) 








i ——=—s ) 





Electrolytic condenser. (953) 

















Portable P.A. outfit. (954) 











Above, volume control kit. (955) 
Below, 


safety fuse puller. (956) 























Name and address of any manufacturer will be sent on receipt of a self-addressed, stamped envelope. Kindly give (number) in above description of device. 
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LOW-PRICED SERVICE 
OSCILLATOR 
(962) 


(Triplett Elec. Inst. Co.) 


ERE IS a self-contained signal 

generator which covers the 
range from 100 to 30,000 ke. (all 
on fundamentals), in 6 _ bands. 
An extra-long 12-in. direct-reading 
vernier scale is used which en- 
ables the user to set the instru- 
ment with great accuracy. Per- 
fect attenuation on all bands is 
a feature. A separate A.F. os- 
cillator supplies a 400-cycle sig- 
nal which may be used when de- 
sired. The case is of dull black 
finished hardwood, and measures 
7%x65%x4% ins. deep. (This 
ease matches other test equip- 
ment, so that all may be fitted to- 
gether in one box.) The neces- 
sary batteries are contained in 
the case. An A.C. model with the 
same features is available at the 
same price for those who desire 


that type instrument. Also, the 
battery-operated unit (circuit is 
shown) may be had without the 


oscillator. 


AF. 


NEWEST IN OSCILLO- 
SCOPES 


(963) 
(Triumph Mfg. Co.) 


NEW idea in oscilloscope con- 

struction is shown. The con- 
trols are mounted on the top of 
the cabinet, while the tube itself 
is mounted at an angle so that it 
may be viewed from almost any 
position. It is also better pro- 
tected than it would be in the 
usual position. Every control of 
the instrument is designed for 
ease of operation, and the more 
important controls are arranged at 
the front of the deck. A special 
lock-in circuit is used to prevent 
the image from drifting. The 
sweep circuit has a range of 20 
cycles to 50,000 ke., and has a 
calibrated switch and a_ vernier 
control. A self-contained syn- 
chronizing sweep may be switched 
on without the use of any other 
apparatus, to show the power line 
waveform. 

Both horizontal and_ vertical 
axes have amplifiers of about 37 
gain. The deflection sensitivity 
is 2 V. peak per in. or 0.7-r.m.s. 
V. per in. Without the amplifiers, 
the sensitivity is 75 V. peak or 
27 'V. r.m.s., per in. 

The entire instrument is of very 
tugged construction, and is well 
able to stand continued use in 
laboratory or any industrial ap- 
plication. All tubes may be easily 
reached by simply removing the 
metal hood. The tubes used are; 
1- 906, 1- 879, 1- 885, 1-80, 2- 
6Cé6s. 

The input impedance when 


us- 


value when feeding directly to the 
plates is 1 meg. Blocking con- 
densers are built into the instru- 
ment to cut off any D.C. which 
would otherwise enter. 

The apparatus is ideal for use 
in taking photographs of wave- 
forms, due to the perfected lock- 
in system, and the linearity of 
patterns. Return-trace has been 
eliminated, except at the highest 
frequencies. 

A calibrated scale may be at- 
tached to the escutcheon plate of 
the 906 tube for use in examina- 
tion of waveforms and resonance 
curves. 

A safety switch opens the 110 
V. primary circuit, so that it is 
impossible to open the case with- 
out entirely cutting off the power. 

The physical dimensions are, 
12%4x18%x8% ins. wide. The 
total weight is 21% Ibs. 


INPUT ROBOT TUNER 
(964) 
(Radolek Co.) 
HE “HEART” of the R.F. sys- 


tem of several new radio receiv. 
ers made by this company is a “‘radic 
robot.”” All the circuits of the R.F. 
system are contained in this unit, 
including oscillator and R.F. coils, 
band switch, padding and aligning 
condensers, and the combined oscil- 
lator—Ist-detector tube. 

The use of this unit is said to 
provide for much better reception, 
and to make the receiver much 
easier to service. The multi-coil 
system provides a separate set 
of coils for each band. 

The circuit of the unit as it 
is attached to a receiver, and its 
actual appearance, are depicted. 
The robot is first aligned when 
made, then it is again aligned af- 
ter assembly in the receiver, as- 
suring peak performance under all 
conditions. 


NEON-TYPE OUTPUT 
INDICATOR 


(965) 


(Zephyr Radio Co.) 


E USE of an “output indi- 
cator” is an absolute necessity 
in these days of multi-band super- 
heterodyne receivers. Most types 
of such equipment are so very ex- 
pensive that in the past many 
Service Men have had to do with- 
out them. 

The apparatus here shown, how- 
ever, is low-priced and very re- 
liable. A long-life (about 1,000 
hours, in the usual, intermittent 
service), low-price neon tube is 
employed. This type of indicator 
is very sensitive. 

The transformer is so designed 
that the indicator may be con- 
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coil of a speaker, no adapters be- 
ing needed. Due to the high step- 
up ratio of the transformer, a po- 
tential of less than 1% V. is 
necessary to bring the tube to full 
brilliancy, once it has been set. 
One plate of the tube takes a 
slightly higher voltage to light 
than the other; when ready for 
the final adjustment of a receiver, 
the potentiometer is so set that 
only 1 plate lights. Careful ad- 
justment of the receiver then 
will increase the voltage suffi- 
ciently to light the other plate, and 
an extremely accurate adjustment 
may be so obtained. 

The case is of steel, finished 
in dull black, and measures 2x- 
3x5 ins. 


VACUUM-TYPE POWER 
RELAY 


(966) 


IS relay is designed for 3 
main uses, (1) protection 
against fire and explosion hazards, 
(2) remote control of high volt- 
ages, and currents, and (3) repeated 
contacting with elimination of pitted 
points. Radio men working with 
all manner of special control units 
will be glad to know that a switch 
of this type is available. It is a 
S.P.S.T. switch and may be had 
in either normal-open or normal- 
closed contacts. 

The switch, as shown in the 
detail illustration, is operated by 
means of a solenoid, C (equipped 
with heavy leads, A), which moves 
the contacts within the vacuum- 
sealed chamber. The vacuum 
chamber, D, is of hard glass which, 
in turn, is enclosed in a metal 
container, B, filled with sealing 
compound, F. The contacting ele- 
ments consist of a plunger, E, of 
extremely high heat _ resisting 
metal, which moves into or out of 
2 pools of mercury, G, terminating 
in leads H. 

The switches are designed for 
operation at 110 V. A.C. at 20 A.. 
or 65 V. D.C. at 20 A. Maximum 
rating is 2 kva. Speeds up to 100 
contacts per minute at full load 
are possible, while at decreased 
loads up to 400 contacts per min- 
ute may be made. The control 
coil operates on 110 V., .015-A. 
A.C. The mechanical size is 52 
ins. long by 1% ins. dia. 





CRYSTAL-CONTROLLED 
CALIBRATOR 


(967) 


(RCA Manufacturing Co.) 
CCURACY of 2 parts in a mil- 
lion is guaranteed for the 
calibration of this inexpensive 
unit. It has 2 fixed frequencies 
of 100 ke. and 1,000 ke., with a 
switch for selection; these two 


frequencies, and their harmonics, 
may be integrated to secure arc- 
curate (Continued on page 633) 


Left, and below, new service-oscillator 
circuit. (962 
Right, latest in power relays. (966) 
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New oscilloscope design. 


(963) 
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Above, and below, a separately-built 
robot" 


receiver-input unit 


(964) 

















Above, and below, commercial-type 
neon output indicator. (965) 
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CORNERSTONES OF RADIO 
—THE BRIDGE 


In this, Part Il, the author describes, in an easily-understood 
manner, a subject which has stumped many radio experi- 
menters—the Wheatstone Bridge and its uses. 


PART Il 


EW radio men immediately recog- 
nize a fundamentally-direct rela- 
tion between the mechanical scales 
of the apothecary, and electrical 
balance as it exists in a radio circuit. 
Nevertheless there lies underneath the 
deceptive veneer of appearances a prim- 
al bond that, once discussed in terms 
of the former, will make clear as A-B-C 
the functioning of the latter; let us con- 
tinue, then, our searching analysis (in 
3 parts—Ohm’s Law, the Bridge, and 
Phase—of which this is Part II) of 
radio fundamentals for the beginner. 

Since we measure electrical power not 
in mechanical units, such as the ounce 
or grain, but by means of electrical 
units, we cannot expect to find in a 
radio set an exact replica of a drugstore 
balance. But despite the fact that an 
“electrical balance” looks quite differ- 
ent from the “mechanical balance” (or 
scales) of commerce, when we speak 
about “stabilized” circuits, and “neu- 
tralized” stages the truth is that we are 
referring to something which has its 
actual roots in the balance principle 
(though, this relation may not be in- 
stantly recognizable) ! 

In former times when electrical en- 
gineers in discussing electricity and its 
applications spoke about devices called 
“balances,” the actual relation between 
these two kinds (mechanical and elec- 
trical) of balances was then more im- 
pressively indicated than today, when 
these electrical balances are called 
“BRIDGES.” 

If we wish to understand the princi- 
ple of the electrical bridge we immedi- 
ately must discard the conception of the 
word “bridge” as defined in the follow- 
ing description: “A bridge is a struc- 
Fig. 4, left. Circuits A to E, inclusive, illustrate 


important fundamental principles of bridge opera- 
tion that the radio beginner must master. 


Fig. 6, right. This circuit introduces use of a vacuum 
tube, V, for increasing bridge sensitivity. 


Fig. 5, below. Slide-wire a-b-c shows value of Rx. 
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ture carrying a road or path across a 
stream, ravine, road, etc.” In fact, and 
although there are of course good rea- 
sons why the engineer calls an “electri- 
cal balance” a “bridge,” let us forget for 
a time even the electrical expression 
“bridge”; instead, let us stick to the 
term “balance.” 


THE COMMERCIAL BALANCE 


Figure 4A shows the commercial bal- 
ance which has been a very familiar de- 
vice to everyone since the early days of 
childhood. From either side of the 
lever we observe 2 plates suspended, and 
exactly in the center of the lever 
there is a “zero indicator.” Objects 
to be weighed are placed in plate No. 
1, at one side, and pieces of calibrated 
metal each representing a_ certain 
weight are placed in plate No. 2 on the 
opposite side. Some of these small met- 
al pieces are then added or taken away 
until a “balance” is obtained, or un- 
til the indicator in the center of the 
balance rests in front of the zero mark. 

The commercial balance is of course 
very simple to understand. But let us 
now substitute for these common, every- 
day objects electrical—“objects” (or 
units)—i.e., volts, amperes and ohms. 
If we should now try to balance out an 
unknown number of ohms, against a 
calibrated number of ohms, by means 
of a balance as described above trouble 
would surely occur. The reason why 
we would not succeed is simple! We 
cannot balance out purely electrical 
power by means of a mechanical device. 

Since electrical “objects” are entirely 
different from ordinary (mechanical) ob- 
jects we have (Continued on page 634) 
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HOW TO MAKE A 


BEGINNER'S 


2-TUBE PORTABLE 


Here is a battery set that just suits the beginner. It is easy 
to build, efficient and can be carried in a coat pocket. It 
compares favorably with sets using several more tubes. 


J. T. BERNSLEY 





ESPITE the rather crowded and 
complicated appearance of the 
2-tube receiver shown in the 
illustrations on this page, the 

beginner will find this set very easy to 
build; a fact which will be more evi- 
dent by reference to the pictorial dia- 
gram. Whether or not it is a desirable 
type of set depends upon whether the 
constructor has a need for a radio set 
having the following characteristics: 

This midget set will fit in the av- 
erage overcoat pocket; reception is of 
the headphone type—but with suffi- 
cient volume to make the received pro- 
grams enjoyable; the receiver requires 
no lengthy antenna for pick-up, but 
will enable reception from a consider- 
able number of broadcast stations 
simply by connecting the antenna lead 
from the set to any convenient mass 
of metal (or ground); the “A” cells 
are self-contained (2 flashlight batter- 
ies) and the “B” battery is a 90 V. 
block which will fit in the other pocket 
of the coat; battery consumption is at 
a minimum, due to the use of 2 V. 
tubes; covers the complete broadcast 
band, as well as some of the police 
calls slightly below 200 meters. 


graphs, the mechanical construction is 
professional in appearance and calls 
for some mechanical skill and ingen- 
uity in building this receiver. If the 
layout and wiring are followed care- 
fully, and the type of parts employed 
in this model are duplicated, then no 
trouble in either building the set or 
making it work properly need be anti- 
cipated. But, please—do not write the 
author if you should fail to get the 
anticipated resuits, until you have 
carefully checked all the connec- 
tions; and the electrical values and 
efficiency of the parts within the set. 
By all means do a careful and neat 
wiring job, and be sure that the sol- 
dered joints are well made, with a 
clean, hot soldering iron. 

It would be amusing to a good work- 
man, to see some of the wiring on sets 
that many constructors have built and 
sent to the author for check-up. Great 
big globs of solder (the result of an 
inefficient iron) on every joint, besides 
having all the parts present the appear- 
ance of having been “thrown” into the 
chassis at random—without regard to 
layout design. Such workmanship 
will not go well with this little 2-tube 























































































































SET 











is prepared to take some pains in the 
construction and wiring it may be ad- 
visable to postpone its construction to 
some later day. 


LAYOUT OF PARTS 


The layout of parts is well illus- 
trated in the photos, and the wiring 
diagram is pictorially shown. All 
parts that are used are of standard 
manufacture, and available from prac- 
tically any complete radio supply 
house. The aluminum case may be 
made up from sheet aluminum and cor- 
ner posts, which also may be obtained 
from any supply house that specializes 
in short-wave parts; or may be pur- 
chased complete. A small section of 
aluminum between the two tubes 
serves to shield the tubes and various 
parts of each stage. The midget tun- 
ing coils are mounted on the upper 
shelf, and close to the grid-caps of each 
tube. 

The flashlight cells are mounted 
within an aluminum bracket, as shown 
in the illustrations. Insulating wash- 
ers between the top and bottom 
each cell keep them from short-cir- 
cuiting against the grounded case. This 
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As may be seen from the photo- receiver, and unless the constructor particular (Continued on page 623) 
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Fig. A, above. A 3-dimension 


tube chart. (Sylvania photo) 































LECTRON TUBES have found 
many unique applications in in- 
dustrial and manufacturing meth- 
ods. Perhaps the best way to 
explain the extent of this application 
can be found in the statement of a well- 
know engineer who said “Show me the 
factory and I will show you how elec- 
tron tubes will improve the system.” 

And the development of new tubes 
and applications has hardly started— 
at least, where industrial applications 
are concerned. Every day, new and more 
interesting uses are being found for 
these “magic bottles.” 

Incidentally the unusual photo at the 
top of this page, Fig. A, though remote- 
ly resembling the Rock of Gibraltar is 
actually a new type of characteristic 
curve, made by the engineering depart- 
ment of a well-known tube company. By 
showing the curvature of the grid-volt- 
age plate-current characteristic in 3 





















Figs. B and |. A new current indicator. 








Fig. C, above, Fig. 2, below. 





New grid-glow tube. 


dimensions, engineers are better able to 
picture the actual variations which take 
place with changing bias values and sig- 
nal voltages. 

The W. E. D-96475—a Super-sensi- 
tive Space-Charge Tetrode. This new 
tube, shown in Figs. B and 1, is so 
sensitive that it compares favorably 
with the best electrometer—the instru- 
ment formerly used in physics and re- 
search laboratories for measurement of 
small currents. With a sensitive, lab- 
oratory-type D’Arsonval galvanometer 
as the indicating instrument this tube 
has a higher voltage sensitivity, shorter 
delay period, approximately equal ca- 
pacity, greater ruggedness and more 
convenience of operation than the elec- 
trometer. The secret of this tube’s ex- 
treme sensitivity is in the reduction of 
grid current to a value considerably 
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lower than that in ordinary tubes. 
This tube will find application in the 
laboratory to measure the ionization 
eurrents produced by alpha particles, 
neutrons, X-rays or cosmic rays; in 
astronomy to measure the minute photo- 
electric currents eminated by the stars; 
in biology to measure the extremely 
small currents produced by living tis- 
sues; and in industrial chemistry to 
measure the hydrogen ion content of so- 
lutions. 








‘in this tube is shown in Fig. 2. 
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NEW RADIO AND 
INDUSTRIAL 


TUBES 


A few of the remarkable new tubes as well 
as some of their outstanding uses are de- 
scribed for the benefit of those interested 
in electronic applications. Particular atten- 


to several industrial types. 


The KU-676—a Grid-glow Tube. Fea- 
tured in this new device are: a built- 
in time delay for protecting the cathode 
when the tube is started up and a new 
cathode design resulting in a high peak- 
to-average current ratio. 

Ultra-sensitive measurements may 
necessitate that this tube be shielded 
from light, from electric and magnetic 
fields, and from excessive vibration; 
it also may be necessary to surround 
the tube with an evacuated enclosure to 
reduce air ionization due to cosmic rays 
and stray radioactive material. In 
ordinary use, surface leakage may be 
minimized by washing the bulb surface 
with alcohol, and then by maintaining 
the bulb at above-room temperature or 
by coating it with ceresin wax; also, a 
grounded aquadag guard ring at the 
base of the bulb may be helpful. As an 
electrometer, operating voltages may be: 
filament supply, 4 V.; control-grid, 
—2% V.; plate, 4 V.; space-charge- 
grid, 4 V., or less; (plate load, 0.1-meg.). 

The unusual structure of the cathode 
The di- 
rectly-heated portion of the cathode is 
an edge-wound helix, which is closely 
surrounded by an indirectly-heated por- 
tion of perforated metal actinic only on 
the inside surface. The discharge is 
thus forced to pass through the perfora- 
tions in the screen. This limits the ex- 
cessive positive ion bombardment and 
high field strengths which have de- 
stroyed the cathodes in earlier types. 

This improved grid-glow tube has 
many new uses, for instance in the time 
control of a spot welder—Fig. C. 

(Continued on page 631) 





Fig. D. The Knipp cold-cathode rectifier. 
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AN EASILY-MADE 
STROBOSCOPE 
FREQUENCY METER 


This simple neon tube unit will give the expe- 


rimenter a reliable audio-frequency meter. 





very simple and can be easily built by any amateur. 

The frequency range is quite limited, but a considerable 
portion of the audio range can be covered with this instru- 
ment. 

The principle consists in the application of the strobo- 
scopic affect in connection with a gas-filled glow tube. 
We see in Fig. 1 an electric motor, M, the speed of which 
can be varied within a wide range by means of a rheostat, 
R. In addition, the direction of rotation can also be changed. 
An aluminum dise (or a phonograph record), D, about 8 ins. 
in dia., which is mounted on the motor shaft, carries a small 
neon glow tube, G, insulated from the disc (if it is metal). 

One pole of the bulb is covered with paper, so that only 
the remaining pole remains visible. The alternating cur- 
rent is supplied to the bulb over 2 slide rings, S.R., mounted 
on the same shaft as the disc. A revolution counter, R.C., 
is mounted on the same baseboard as the motor and is op- 
erated by a belt from a revolving shaft over a reduction 
system. Thus the motor can be adjusted exactly to a given 


Tes FREQUENCY-measuring device described below is 





Fig. |. Details of stroboscopic audio-frequency meter, 


number of revolutions. Any small fan-motor will do. 

Changeover switch Sw. shown in Fig. 1, permits running 
the motor either in one direction or the other. The voltage 
applied to the rotor is controlled by changing the position 
of slider P on the resistor, R, shunted across the two 
brushes, Bl and B2. 


MEASURING THE FREQUENCY 


The frequency is measured in the following manner: The 
motor is started and the alternating current is applied to 
the glow tube. The speed of the motor is then so adjusted 
as to have the neon bulb glow, let us say, in 4 positions of 
the disc. It may happen that the 4 positions will slowly 
either advance, or move backwards; adjust slider P until 
the 4 positions remain stationary. The readings on the 
revolution counter will permit figuring the exact number 
of revolutions of the motor per minute. 

Let us now work out an example, consider the motor is 
making, for instance, 630 revolu- (Continued on page 637) 


















































sx) USES OF LOW-VOLTAGE 
eet il =| THERMIONIC RECTIFIERS 


az One answer to the question of hum-free amplification is the 
| use of D.C. for the filament supply. An argon-filled recti- 
fier tube is used to convert A.C. to D.C. at low voltages. 


RUSSELL E. LANNING 
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Fig. |. Some filament circuits for D.C. operation. 


ANY AN experimenter and own- 

er of a large amplifier has 

wished that he knew how to 
eliminate hum. 

Proper layout, and enclosing chokes, 
etc., in heavy iron castings, have helped, 
but some experimenters have been trou- 
bled with a lot of hum and have never 
been able to absolutely eliminate it. 
Where the 50-type or larger tube is 
used, and where one or more of the 
speakers in use has a decided peak any- 
where from 60 to 120 cycles, then a 
Strong filament hum is always heard. 


RADIO-CRAFT for APRIL, 


The only way to eliminate all hum 
is by the use of direct current on all 
the tube filaments (except, perhaps, the 
Power tubes such as 
the 50s should use separate filament 
supplies. 

The writer has had many calls from 
various sources for humless apparatus 
using as many as 4 A.F. stages and 
type 845 tubes in the output. Batteries 
can be used, but never in an outfit for 
sale. Copper-oxide rectifiers at volt- 
ages above 2 or 3 V. are entirely out of 
the question, for they are not depend- 
able and when they go bad they usually 
burn out a transformer or do other 
damage unless properly fused. 


EQUIVALENT TO BATTERIES! 


The thermionic-type rectifier tube is 
available today to supply high current 
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at voltages as low as 10 V. to tubes or 
other apparatus requiring heavy cur- 
rent (9 or more amperes). The par- 
ticular tube to which the writer has ref- 
erence is a full-wave device that is 
thoroughly dependable and when used 
in a properly designed chassis is as 
humless as any battery! 

These tubes last for 1,000 hours at 
full-load and do not drop off in their 
efficiency, but go bad immediately, at 
the end of their life. When they are 
“done for,” they do not harm associated 
apparatus. They may be left lighted 
in circuit indefinitely with an intermit- 
tent load on the plates without harm 
and when used in that manner last for 
many years! 

The output, at any desired level with- 
in the rating of the tube, is steady. The 
writer is using (Continued on page 637) 
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PHILCO MODEL 59, 4-TUBE A.C. MIDGET SUPERHETERODYNE RECEIVER 


(Broadcast band; police calls on lowest band; high sensitivity; high power output for its size.) 


This midget superheterodyne operates 
only on 105-125 V. A.C. Total power con- 
sumption is 52 W. When tuning the set, 
use an accurate signal generator. To ad- 
just LF.T., remove cap lead of VI and 
attach generator lead in its place. Set 
volume control at full-on position and re- 
ceiver dial at 600, and set Cl and C2 for 
maximum output. Next replace cap on V1, 
and set receiver tuning dial so that con- 
denser plates are just starting to mesh. 
Set signal generator at 1,400 ke. and tune 
in the signal by means of condensers C3 






screwdriver, turn the small fibre hex-head 
screw which is located at the back of the 
chassis directly below the antenna and 
ground terminals, until the set squeals 
(circuit oscillates). Then turn the hex- 
serew %4-turn back until the oscillation 
stops. Tune in other stations at all parts 
of the dial to make certain that there is 
no squeal or oscillation at any point. If 
the tube V2 is replaced it will be necessary 
to readjust condenser C5. 

Voltages are given in the following table: 























supply voltage of 115 V. They should be 
taken from the underside of the chassis 
using test prods and a suitable A.C. volt- 
meter for the filaments and a high-resist- 
ance, multi-range D.C. instrument for all 
other readings. The volume control is set 
at maximum and the station selector at the 
low-frequency end of the band. Readings 
taken with a plug-in adapter will not be sat- 
isfactory. 


The following table gives the color code 
of the power transformer: 


















































and C4. Replace the dial pointer in the Tube Fil. Plate S.-G. C.-G. Cath. 7 oa : 
proper position. An output meter should type Volts Volts Volts Volts Volts Term. A.C. Volts Circuit Color 
be attached to the primary of the output V1 6.3 235 110 10.5 25 1-2 105-125 Primary White 
transformer. v2 6.3 45 35 0.25 15 3-5 6.3 Filament Black 
The final adjustment must be made with v3 6.3 235 250 0.25 15 6-7 5.0 V4 Filament Blue 
the sensitivity control condenser, C5. With v4 4.8 300 — —_— —_— 8-10 580 V4 Plates Yellow 
the set connected to an antenna, tune in a 4 — CT 3-5 Blk.-Yel. 
station at about 130 on the dial. With a All above voltages are taken with a line 9 a CT 8-10 Yel.-Grn. 
GND. ANT. as SaeaeaY DET 2 10,000 o1s- AF 006- 
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FORD-PHILCO RADIO, MODEL FT9, 6-TUBE AUTO-RADIO RECEIVER 


(Special antenna circuit; dynamic speaker; non-polarized battery input leads; tone control; A.V.C.) 


A fully-charged, heavy-duty battery 
should be used when testing this set. For 
all alignments an output meter should be 
connected to the plate of V5 and to chassis. 
The lead from the signal generator must be 
connected to the cap of V3 through a 0.1- 
mf. condenser. The tone control must be 
set at “brilliant’” and the volume control 
set at maximum. The attenuator on the 
generator is set so that the signal is audible 
but not loud. Adjust C8 and then C7 for 
best output. Then remove the generator 
lead from V3 and connect it to the cap of 
V2 through the 0.1l-mf. condenser. Adjust 
C6 and then C5 for best output. Remove 
the leat? from V2 and connect to the cap of 
Vil through the same condenser. Adjust 
the signal generator to 1,600 ke. Turn the 
tuning condenser plates as far out of mesh 
as they will go, and in this position balance 





the high-frequency padder, C3, and the R.F. 
padder, C2, for best response. This setting 
should correspond to 160 on the dial. Turn 
the receiver condenser to about 580 kce., 
58 on the dial, and adjust the signal gen- 
erator to the same position. Rock the tun- 
ing condenser back and forth at the same 
time turning the low-frequency padder, C4 
for highest response. The high-frequency 
position should now be readjusted. Turn 
the receiver condenser plates out as far as 
they will go.and adjust the generator to 
1,600 ke. Then adjust the high-frequency 
padder, C3 again for maximum reading on 
the output indicator. 

The antenna circuit is now tuned. Con- 
nect the antenna lead of the set to the an- 
tenna lead of the generator through a 125 
mmf. condenser. Revolve the receiver tun- 
ing condenser to 1,400 ke., and set the 


generator dial at the same figure. Adjust 
padders Cl and C4 for highest output. 

If the above procedure has been care- 
fully followed the receiver will now be in 
alignment. 

When the antenna stage is adjusted with 
the receiver installed in the car, the receiv- 
er antenna lead must be connected to the 
ear antenna in the usual manner. The sig- 
nal generator lead must be connected to 
a wire placed near the car antenna, but not 
connected to it. 

No voltage readings are given for this 
set, since the manufacturer feels that they 
would be misleading, due to discrepancies 
in battery voltage, resistance of leads, and 
other variable factors. A slight change in 
signal a relatively large 
change in voltages of the set. 


voltage produces 
operating 
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DIRECT-IMPEDANCE 
AMPLIFICATION 


This is the first of a series of high-fidelity 
receivers which will interest the set builder. 


PART I—A 10-TUBE SET 


L. MITCHELL BARC US sees 


T IS with considerable pride that this 
radio receiver is presented to the 

public for the first time. Designed 

especially in response to many re- 
quests for a receiver of moderate price, 
this circuit is the smallest and “easiest 
to build” of the series to follow. Here 
is an  easily-constructed, low-priced 
radio receiver which will reproduce A 
16 CYCLE NOTE at a much higher 
volume level than the balance of the 
audio range! 

In the design of this series of radio 
sets, all the problems of present day 
reception were taken into consideration. 
Primarily, the serious dropping off of 
frequencies below 70 cycles presents the 
greatest handicap to perfect reproduc- 
tion. (The author discussed this point 
in a preceding issue of Radio-Craft.— 
Editor ) It may be safely considered 
that no broadcast station of today trans- 
mits a 16-cycle note with even a near- 
approach to linearity compared with the 
balance of the A.F. range. The only 
satisfactory manner in which these 
losses may be retrieved is by employing 
additional amplification. The use of 
boosters or resonant tuned circuits, as 
in transformer coupled amplifiers, fails 
to achieve the ultimate corrective fac- 
tors. Further, all other amplifying sys- 
tems themselves face the same attenua- 
tion of the low frequencies and these 
resonating circuits at best barely make 
up for their own inherent overall losses. 

In the set described here; the exclu- 
sive “direct-impedance” circuit offers 
amazingly level response over the entire 
A.F. spectrum. Thus, given a practically 
flat 16-cycle output, the additional pen- 
tode amplifier stage brings even weak 
low notes up to a satisfactory level. It 
is this almost unbelievable perform- 
ance in the lowest frequencies which 


gives the set its characteristic mellow 
depth heretofore unobtainable. 


“TUNING OUT" INDIVIDUAL 





MUSICAL INSTRUMENTS! 


The importance of the low-frequency 
response, unbelievable as it may appear, 
is often. not so much in the reproduction 
of the two bottom musical octaves, al- 
though these determine the entire char- 
acter of an organ, as in the bringing out 
of the background noise to which we are 
accustomed in life. As an example of 
this we may, on the larger models which 
incorporate a low-frequency volume 
control, cut out the low response on a 
xylophone solo. While we have thus 
attenuated the lows below the effective 
range of the instrument, we still have 
the normal high-fidelity performance of 
contemporary radio receivers, a life- 
less though accurate reproduction. By 
restoring the background, which may 
sound only like a series of soft thump- 
ings and indefinable noises, the solo as- 
sumes a solid and convincing reality 
completely unlike the bare music. 

To many, having never heard a low 
note on a radio set, the effect of the two 
bottom musical octaves is almost in- 
conceivable. The entire depth usually 
associated with an organ is dependent 
on these vibrant notes and their ab- 
sence alters the rich, soft music to the 
thin, piping effect normally heard on 
even the best of radio sets. 





SIMPLICITY OF CONSTRUCTION 


Should it seem that the construction 
of this receiver is difficult, it may be 
well to bear in mind that actually it of- 
fers fewer problems than many conven- 
tional sets. Both power units are ex- 








tremely easy to build, being little more 
than 2 speaker-field supplies. 

The receiver itself is most convention- 
al and is not designed to offer ’round- 
the-world reception and other features 
of no consequence to high-fidelity repro- 


duction. The incorporation of some 
method of visual tuning indication is of 
value to builders who do not object to 
the slight additional expense. The usual 
2nd I.F. stage has been omitted to cut 
down background noises and to offer less 
side-band cutting. While the variable- 
coupled type of I.F. coils have not been 
specified in this receiver, their use is 
not objectionable. 

It is by no means fatal to vary the 
layout given in the heading illustra- 
tion. As shown, however, there are sev- 
eral basic principles to which the build- 
er must adhere. In the receiver unit, 
for example, it may be noticed that the 
power transformer (L) occupies the left 
corner with the 2 filter chokes (J and K) 
ranging along the left end. This place- 
ment segregates the power supply from 
the balance of the chassis, especially the 
two A.F. chokes (G and H) which may 
be seen behind the tuning condenser. 
The units in the heading photo corre- 
spond as follows with the symbols in 
Fig. 1: 1-V1; 2-V2; 3-V3; 4-V4; 5-V5; 
6-V8; 7-V6; 8-V9; 9-V7; 10-V10; A- 
aerial coil; B-R.F. coil; C-C2; D-oscil 
lator coil; E-first I.F. transformer; 
G-Ch.1; H-Ch.2; J, K-Ch.3 and Ch.4; 
L-Pt.1; M-Pt.2; N-Ch.5; P-Pt.3; R-Ch.6. 


“HUM" CONSIDERATIONS 


The mention of induced hum natural- 
ly calls for added discussion of that 
phase of construction. In view of the 
tremendous (Continued on page 638) 



















Fig. A (in heading) the appearance of the three chassis of the set. Fig. |, below. The circuit of the set with its three-chassis construction. 
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ZENITH FARM MODEL 6V 27, 6-TUBE SUPERHET. RECEIVER 

















GENERATOR 





INSTRUMENT PANEL 


THIS WIRE CONNECTED TO 

“LIGHT WIRE IN CABLE 
ON WINCHARGER 

TOP RELAY 
TERMINAL 


TO POSITIVE (+) 
TERMINAL OF BATT 












BOTTOM 
MOUNTING 
SCREW 


THIS WIRE 
CONNECTED 
TO "DARK" WIRE 
IN CABLE ON 
WINCHARGER 


TOP MOUNT- 
ING SCREW 


TONEGATIVE 
(-) TERMINAL 
OF BATTERY 





PULLEY AND 
BAR ASSEM. 









PROPELLER 
TURN TABLE 


PIPE 








Voltages for this set are as follows: 
Tube Fil. Cath. C.-G. S.-G. Plate 
Type Volts Volts Volts Volts Volts 


v1 2 1.5 0 70 125 
Vv2* 6 2 0 70 150 
v3 2 2 0 70 150 
v4 6 1.5 0 40 

15 6 8 0 140 
V6** 2 0 160 


*Oscillator C.-G. runs at—1 V., plate at 
150 V. **Voltages same for each section of 
tube V6. 

All voltages are measured from socket con- 
tacts to ground with a_ 1,000-ohm-per-volt 
meter. Note that the filament is not a sim- 
ple series connection, due to the fact that 
tubes with different filament voltage ratings 
are used together. No rectifier tube is needed, 
since a synchronous vibrator is employed. 


Alignment procedure is as follows: 

1—Attach service oscillator to control-grid 
cap of V2 and adjust trimmer condensers on 
L.F.T. 1 and I.F.T. 2 for highest output. 

2—Place band switch in “A” or standard 
broadcast position and attach service oscil- 
lator to antenna and ground posts. Set serv- 
ice oscillator at 1,400 ke. and adjust trimmers 
“A,” “B” and “C” as shown on chassis 
drawing for best output. 

3—Set service oscillator at 600 ke. and rock 
dial indicator of receiver over 600 ke. on dial 
while adjusting broadcast padder ‘‘D.”’ 

4—Repeat both the above processes (2 and 
3) to make certain of correct setting. 

5—Place band switch in “B” position and 
set white pointer on 6 me. Set service oscil- 
lator at 6 me. and trim condenser “E”’ for 
highest output, while rocking dial pointer of 
receiver slowly over the 6 me. division of 
the band. 

6—Place band switch in “C” position and 
set dial at 18 me. Adjust trimmer “F” to 
resonance while rocking receiver tuning con- 
denser slowly over the 18 mc. division of the 
scale. 

7—Set dial and service oscillator at 9 mc. 
and twist or untwist tinned bare wire loop 
(on front section of band switch under 
chassis) for highest output. 

8—Align broadcast band “A” again by 
adjusting trimmer “A” only. Repeat all 
operations for highest possible accuracy. 

All testing of this set should be done with 
a 6 V. battery. Note that the input leads 
to the set are polarized and must be con- 
nected in the proper manner to produce re- 
ception. If replacement is necessary, be cer- 
tain to use the correct type of vibrator, as 
any other will give poor or no results. 

Since this outfit is intended for use on 
farms or any other isolated location where 
commercial power is not available, it is neces- 
sary to use some other type of power to 
charge the 6 V. storage battery employed. 
The needed power is furnished by the Zenith 


(Low-drain tubes; class B output; bands: 550-1,780, 2,100-6,800, and 7,000-23,000 kc.; designed for 6 V. input and Zenith Wincharger.) 
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Above, a view of the general chassis layout, 
with tube and trimmer locations indicated. 


Wincharger,” an automatic windmill device 
which keeps the battery in a charged condi- 
tion. An assembly drawing of this instru- 
ment is given, from which its construction 
may be seen. The charger should be oiled 
and greased once a month. The generator 
cover must be removed in order to gain 
access to the rear bearing, and the terminal 
posts. If the generator causes interference 
in the receiver on the short-wave bands, a 
special switching arrangement is supplied by 
the makers which will allow the generator to 
run without harm although it is not charg- 
ing. It should be noted that the generator 
will be damaged if allowed to run when it is 
not connected or not charging, unless the 
above mentioned switching arrangement is 
used. 

The necessary connections to the battery 
and controls are made from the charging 
panel, a drawing of which is shown. The 
meter thereon will indicate the rate of charge 
or discharge of the battery. If repairs have 
been made to the generator or panel it is best 
to test these units for correct operation be- 
fore they are put in use. This can be easily 
done by connecting a short piece of copper 
wire between the upper and lower connec- 
tions or leads of the relay. This shorts 
the relay and makes the charging generator 
act as a motor, which will revolve th: 
propeller and cause the meter to show a dis- 
charge of about 4 A. This is a_ positive 
check of connections in the circuit. The 
same connection may be made if the machine 
is new and stiff or if the lubricant is cold 
to start it turning. 

No connections are shown to the receiver 
from the battery, in the diagram of charger 
connections. The receiver is simply con- 
nected directly across the battery, care being 
taken to observe the proper polarity. Wr: 
no smaller than No. 6 B & S gauge should 
be used for this purpose. Wire from charger 
to battery should be No. 8, up to 50 ft.; No 
6 up to 100 ft.; No. 4 up to 200 ft. 
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WARD 10-TUBE ALL-WAVE HIGH-FIDELITY SUPERHET., SERIES ODM 


(Features: undistorted power output, 5 W.; ranges, 535-1,730, 1,715-5,800, and 5,750-18,000 kc.; variable band width intermediate; metal 
tubes; available for any power supply; dual volume control.) 


R10 C21 











The socket voltages of this receiver are as 
shown in the table: 


Tube Heater Plate S.-G. Cath. Cath. 
Type Volts Volts Volts Volts Ma. 
vi 6.1 265 120 3.7 9.0 
v2 6.1 265 110 9.5 3.8 
v3 6.1 265 120 3.7 9.0 
v4 6.1 265 120 3.7 9.0 
v5 6.1 = 8 0 5.8 
V6 4.9 on i nln ones 90 
v7 6.1 _— ~~ 14 5.0 
v8,9 2.5 265 omens 50 22 
v10 6.1 0 ane 0 0 
These readings are taken with antenna 


shorted to ground and volume control at 
maximum. The line voltage should be 115 
V. Heater voltages are read across the heater 
or filament prongs, all other voltages from 
prong to ground. The total power consump- 
tion of this outfit is 90 W. at 115 V. 

The circuit alignment is accomplished ac- 
cording to standard practice. Alignment 
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frequencies are: 456, 1,730, 1,500, 600, 5,800. 
5,000, 18,300, 15,000, and 6,000 ke. It is 
absolutely necessary to use a signal genera- 
tor and an output meter for alignment work. 
The selectivity control should be turned to 
the “sharp” position and left there for all 
adjustments. The band switch must be in 
the “B” range or broadcast position when 
aligning the LF., and the volume control at 
maximum point. Care must be exercised to 
set the attenuator of the service oscillator 
at the minimum position necessary to se- 
cure a satisfactory reading on the output 
indicator, in order to prevent A.V.C. action 
from causing false readings. 


It will be noted that a dual volume control 
is used, and that section R3 is shorted out 
when the band switch is turned to the second 
short-wave position. When not shorted, this 
control functions to lower the sensitivity of 
the receiver at low-volume settings, to cut 
down the noise pick-up between stations. 

The average sensitivity of this set on the 
various bands is as follows: “B” range, 
-7-microvolt, absolute; “C” range, 1. micro- 
volt, absolute; “D” range, 2 microvolts, 
absolute. It may be found in certain cases 
that when a station is tuned in with the 
selectivity control in the “broad” position, 
the station will disappear when the control 
is turned to the “sharp” position. This is 
normal and does not indicate any fault or 
misalignment of the receiver. 


OETi 
( &*7 


a2 
OS™ iaov 


GOOKC TRIMMER (C55) 7 6 OOO KC TRIMMER (C54) 
ri 








aah 
The locations of the various trimmers in 










WU FF 


OSC RANGE 'B 
TRIMMER (C32) mee 


OSC RANGE C” 
TRIMMER (C50) 
—— 
INT RANGE C” | __—— INT_ RANGE "DO" 
TRIMMER (C8) TRIMMER(C9) 


OSC RANGED” 5 
TRIMMER (C re) 


° 




















INT RANGE B - 

TRIMMER (C7) ANT RANGED” 

ANT. RANGE CT” ic! TRIMMER (C4) 
TRIMMER (C3), 

ANT RANGE 'B’/ 
TRIMMER (C2) BOTTOM OF CHASSIS 





the receiver are shown on the small diagram. 
The “C” numbers correspond with those on 
the main diagram. 

Another small diagram is given showing 

the necessary connection to be made for the 
use of a phonograph pickup. A good quality, 
high-impedance pickup must be used. A 
low-impedance pickup will necessitate the use 
of a matching transformer. 
_ On some early models of this receiver, the 
tone control was connected as a series resis- 
tor, rather than as a potentiometer. The 
resistor, R18, was not used in early models. 
The 6K7 metal tubes replace the 6D6 tubes. 
Condenser C35 is not used in all models. 

The resistance values of all inductances are 
shown on the diagram in the form of small 
figures in parentheses. Those marked (X) 
are too low for accurate measurement. 
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INTERNATIONAL MODEL 66 AND 666, 6-TUBE SUPERHET. 
(Uses regulator tube; dual band; A.C.-D.C. operation.) 


Alignment should be made by use of out- 
put meter and service oscillator. Set latter 
at 448 ke. and attach lead to set antenna 
connection. Align I.F.T. 1, then LF.T. 2 for 
maximum output. Place band switch at 


broadcast position, turn set to 1,400 ke. and 
feed a very weak 1,400 ke. signal from serv- 
ice oscillator to antenna. Adjust trimmers 
on gang condenser for best response. Adjust- 
ment at 1,000 and 600 ke. must be made by 
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carefully bending plates of tuning condenser. 
Socket voltages are as below: 


Tube Cath. Sup.-G. S.-G. Plate 
Type Volts Volts Volts Volts 
v1 14 0 100 100 
v2 1 1 100 100 
v3 5 “ — 65 
v4 0 on 100 87 
V5 100 é outs 35 


Line voltage should be 118 V., and volume 
control full on. A variation of 10 per cent 
is allowable. All measurements made from 
tube prong to circuit ground. 

No alignment is necessary for the short- 
wave band since this is accomplished auto- 
matically. As a rule poor sensitivity is a 
sign of incorrect I.F. alignment, which should 
be carefully checked in such cases. 
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THIS MONTH'S SHOP PHOTO 


RADIO-CRAFT, ORSMA Department: 

I am enclosing a photo of my service bench (Fig. A). 
This was taken at a time when we were “rushed to death,” 
so it looks rather mussed up. 

I read the ORSMA Members’ Forum page first, always, 
and believe it to be helpful to all Service Men who read it. 

Myo H. CANDEE, 

Pasco, Washington. 
Everything seems to be handy to the Service Man in this 
shop. Note the tool panel and well-stocked tube shelf. This 
is a hint to many who do not have such convenient facilities. 


AN ODD TROUBLE 
RADIO-CRAFT, ORSMA Department: 

Recently, I had a rather baffling condition while repairing 
a Crosley receiver, of a type using 2 wet electrolytic con- 
densers. A flat-type resistor had been found defective and 
the set had to be turned upside down and on its side before 
this resistor could be replaced. When the job was finished 
and the set turned right side up it was found to be inopera- 
tive. A complete test of all voltages showed everything to 
be in perfect shape but no signals could be heard. Yet every 
tube, every voltage and every circuit tested OK. 

A final last check revealed that while working with the 
set on its side, a small amount of the liquid from the elec- 
trolytic condensers had dripped out and fallen between the 
condenser plates, thus shorting several sections and effec- 
tively grounding the grid circuits of several of the tubes. 
A blotter, carefully applied, absorbed the liquid and normal 
operation was soon restored. 

I submit this in the hope that it may help some other Serv- 


Fig. 1. This drawing was submitted in our "Ideal Service Shop" contest by 

Mr. F. T. Holmes, of Old Town, Maine. Although it did not win a prize, it 

was thought sufficiently interesting to warrant publication as a novel hint to 
other Service Men. 
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A department devoted to members and those 
interested in the Official Radio Service Men's 
Association. It is the medium for exchanging 
ideas, kinks, gossip and notes of interest to 
Service Men, or others interested in servicing. 
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Fig. A. The Service bench of Mr. Candee, which appears to be very 
conveniently arranged. 


ice Men who have run up against the same stumbling block. 
RICHARD R. STAN, 
Pittsburgh, Pa. 


FROM A PROSPECTIVE MEMBER 
RADIO-CRAFT, ORSMA Department: 


Although I am not a member of ORSMA I would like 
to say some things about this valuable department. 

All 3 articles in your January number interested me. 
When I read Mr. Musson’s article I was about half-through 
shielding my shack with copper screen. It has been the 
Devil’s own job and I have been wondering whether to finish 
it or not, but after reading this I have decided to complete 
the job. 

The next article gave me a laugh. I had such an experi- 
ence myself several years ago, only in this case I found a 
large family of mice had been “squatting” in a Fada con- 
sole. 

The last, but not least, article is a sticker. My idea of 
servicing sets at home is “all or nothing.” I carry a Su- 
preme 89D tester and a Supreme 189 signal generator on 
all service calls, and I find that with a good stock of tubes 
and a few selected tools I can take care of about half the 
jobs. But for a complete and well done job one must have 
so much at hand that I believe the shop work bench with 
its convenient equipment, tools, and parts is the proper 
place. 

I am interested in joining ORSMA. Please send details. 

J. FRED GAGNON, 
East Harwich, Mass. 


A JUST COMPLAINT 

RADIO-CRAFT, ORSMA Department: 

I wonder if you could help me out of a little difficulty. 
I reside in an apartment, and downstairs and a few doors 
to the east is located a branch store of the National Tea 
Co. They have recently installed a combination cash regis- 
ter and adding machine which is run by an electric motor. 
The latter is not equipped with a (Continued on page 637) 
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RADIO-CRAFT 
MUSICAL STATIC 


(Continued from page 584) 
MUSICAL “STATIC” 


A violin was equipped with small pieces of 
metal foil (from a cigarette package) in posi- 
tions A and B in Fig. 3 and these strips were 
connected to the input of the amplifier, in turn. 
Some success resulted, but it was found that 
sharp motions of the bow caused sounds similar 
to static to be amplified. Finally a fine wire 
was wrapped around the wooden frame of the 
violin bow (C) and this wire connected to the 
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amplifier. This gave much greater volume— 
and the quality for sustained tones was much 
better than in the other two methods. How- | 


ever, in this case, too, the static sounds were | 


heard when the bow struck the strings sharply. 

While limited in its scope, these experiments 
with the violin—in which metal, gut and wire- 
wound strings were vibrated by the horse-hair 
of the bow—definitely established the effect as 
one of friction. It will be noted that no rubber 
was used in the last experiment, thus showing 
that any substance with strong static-electrical 
efiects (in this instance, the resined bow) may 
be used. 


THE RUBBERBAND "HARP" 


The last experiment—and perhaps the most 
successful one from a musical standpoint—con- 
sisted of stretching rubberbands across a metal 
plate between bindingposts in such way that 
one set of the bindingposts could be turned, to 
tune the strings. Then by tuning the strings 
like a harp or piano and plucking the bands 
lightly, a very fine electronic musical instru- 
ment was produced. The sounds did not remotely 
resemble those ordinarily produced by stretched 
rubberbands when plucked near ones ear. The 
instrument has a rich musical tone which is 
especially fine on the bass tones. (See Fig. A.) 

In the small experimental model, covering one 
chromatic octave, which was made, tones as low 
as low C could be produced with all the beauty 
of a grand piano—but with an individuality of 
tone quite its own. 

The amplifier used in the experiments outlined 
above, as shown in the photos, had a gain of 
130 db. and an output of 15 W. It was designed 
for Public Address work—but any high-gain 
amplifier will serve. 

The electronics experimenter will find an in- 
teresting subject in this static effect—and who 
knows, perhaps an even more useful development 
than the “Band-O-Phone’’—as we call the rub- 
berband “harp”—may be discovered! 

(Credit is hereby given to The Review of 
Scientific Instruments and Indiana University 
for the basic idea presented above. All prac- 
tical applications such as the microphone, violin 
pickup and “harp” were devised by the staff of 
Radio-Craft.—Editor) 


AN A.C.-D.C. ELECTRONIC 
RELAY 


(Continued from page 589) 

high sensitivity, and is easy to set up and 
adjust. It has been found that a person can 
hold a hand stationary at a distance of several 
feet from the antenna and turn the relay on 
and off just by pointing and then lowering one 
finger! The device does not create interference 
in radio receivers, because the power output of 
the oscillator is small and the wavelength of 
oscillations is above the broadcast band. The 
Sensitivity of the circuit, that is, the distance 
between hand and antenna at which the relay 
operates, is controlled by adjustment of C3 
and R2. The maximum plate current of the 
25A6 is adjusted to a value sufficient to close 
the relay by adjustment of R3. The antenna 
can be a piece of tinfoil glued to the show 
window. The oscillator coil can be a com- 
mercial type of 8-mhy. center-tapped R.F. 
choke. This coil should be mounted close to 
the 6Q7 socket so that leads can be short. It 
will be seen that since the circuit operates 
directly from a 110-V. line, no power pack is 
Necessary. However, because of the direct 
connection to the line, the whole circuit, except 
the antenna and antenna-lead, should be en- 
closed in a box so that there is no danger of 
Shock or of shorting the power line to ground. 
And if a metal chassis is used, care must be 
taken to avoid shorting either the metal shield- 
ing of the tubes to chassis; or, the chassis to 
& grounded object. 

This article has been prepared from data sup- 
plied by courtesy of RCA Manufacturing Co. 
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WHEN SELECTING YOUR 
SERVICE-TEST EQUIPMENT 


* Triplett tube testers and 
panel instruments ap- 
proved for time payment 
sales under F.H.A. plan. 








TRIPLETT TWIN 
Used as standard 
equipment in No. 
1200 Volt-Ohm Mil- 
liammeter Unit. 





SEE YOUR 
JOBBER 


Master Unit Model 1200 
Volt-Ohm Milliammeter. 


MASTER UNIT TEST SET. Model 1206— 
A Complete servicing laboratory con- 
sisting of four separate units. Each can 


be purchased separately. 






Tsoi <lggeie ghana ci edoratins eaten, 

ea Triplett Electrical Instrument Co. 
ae 164 Harmon Drive, Bluffton, Ohio. | 
eee Please send me complete information on | 
‘ Model 1206.0 Send New 1936 Catal | 
- Name | 
‘ : ame A Address 
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THOR’S Latest P.A. 5-Tube Hi-Fidelity Amplifier 


Has less than 2 dB variation between 20 to 
14,000 cycles. Rated Gain 75 dB. Power out- 
put 16 watts continuously and peak of 20 watts. 
This sensational performer is built around the 
following tubes (1)-RCA83V—(1)-RCA56— 
(1)-RCA57—(2) 2 B6’s. Tubes Specially priced 


at $3.95. 
$14.95 





Completely wired | —_ 
and tested } “°° 
Ready to operate 


Tubes 
less Speaker 


Rola G 12” Hi-Fidelity speaker with output 
transformer to match ....... $10.45 
Rola 12” K-12 speaker to match................ $3.95 


Order direct from this ad. 
MAIL ORDERS PROMPTLY FILLED 











167 GREENWICH ST. NEW YORK, N. Y. 
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Case No. I Stuck on a set with an unfamiliar 
QAVC circuit. They spent long hours tracing 
trouble and studying manuals in vain . 
Finally they turned to MODERN RADIO 
SERV CING and there on page 473 found a 
complete description of this very QAVC circuit. 
With that they located the trouble in ten minutes 
and soon had the set working perfectly. 


Case No.2 A low-priced a.c.-d.c. midget had 
some kind of “tunable hum” trouble they had 
never run across before . . . MODERN RADIO 
SERVICING gave them the causes and remedies 
on pages 628 to 630, and the hum was completely 
and quickly eliminated by simply connecting a 
0.001 mfd. condenser from one side of the power 
line to ground. Hours were saved! 


Case No. 3 Two previous service men had 
comety given up on an Amrad Model — 
troubled with intermittent reception . 

this service shop turned first to tADIO. FIED D 
SERVICE DATA (Supplement to MODERN 
RADIO SERVICING), and there on page 33 of 
the “Case Histor section found that “leads 
shorting in the cabled wiring’’ might be the 
trouble. The book was right—and the customer 
delighted—to say nothing of the service men! 


Case No. 4 This shop had two good technicians, 
but neither one had the “selling knack,”’ and a 
advertising never seemed to “pull” 

MODERN RADIO SERVIC ING they dened 3 a 
59-page chapter that gave them scores of practical 
tested tips on selling and advertising. They 
tried out a few and now their only problem is 
catching up with the orders! 





Here’s the one book that has 
everything you need to know 








MAODERN RADIO 
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by Alfred A. Ghirardi 


1300 pages. 706 illustrations. 
Together with 240- 
page Supple- 
ment. 
~~ 4 

tt + 


RADIO & TECHNICAL PUBL. Y le 
45 Astor Place, NYG _ 
Dept. RC-46 


DC) Enclosed please find $5 for your Introduce 
tory Combination Offer of both books poat- 
paid (foreign $5.50 

DD Please send free descriptive literature. 

NAME 


ADDRESS 


What kind of information do you need most? 
O Test instruments? [ Latest test methods? 
C) Latest repair methods Case Histories? 
(J Sales and advertising” 


Pech the rxexnew vf MODERN RADIO 
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TECHNICIANS’ DATA SERVICE 





JOSEPH CALCATERRA 


DIRECTOR 





A special arrangement between RADIO- 
CRAFT magazine and the publishers of this lit- 
erature, which permits bulk mailings to inter- 
ested RADIO-CRAFT readers, eliminates the 
trouble and expense of writing to each individual 
organization represented in this department. 


2. HAMMARLUND 1936 CATALOG. Contains 12 
pages of specifications, illustrations and prices 
on the new line of Hammarlund variable. mid- 
get, band-spread and adjustable condensers; 
trimming and padding condensers; R.F. and I.F. 
transformers, coils and coil forms; sockets, 
shields, chokes and miscellaneous parts for ultra- 
short-wave, short-wave and broadcast operation. 

38. How to Get A HAMMARLUND 1936 SHorT- 
Wave MANUAL. A circular containing a list of 
contents and description of the new 16-page 
Hammarlund Short-Wave Manual, which con- 
tains construction details, wiring diagrams, and 
list of parts of 12 of the most popular short- 
wave receivers of the year. 

4. Tue “Comet Pro” SnHort-Wave Super- 
HETERODYNES. Describes the outstanding fea- 
tures of the standard and crystal-type Hammar- 
lund “Comet Pro” short-wave superheterodynes 
designed to meet the exacting demands of pro- 
fessional operators and advanced amateurs for 
a 15 to 250 meter code and phone receiver, but 
which can be adapted by anyone for laboratory, 
newspaper, police, airport and steamship use. 

5. ELectrap 1936 VoLumME CONTROL AND RE- 
sistor CATALOG. Contains 12 pages of data on 
Electrad standard and replacement volume con- 
trols. Truvolt adjustable resistors, vitreous wire- 
wound fixed and adjustable resistors and volt- 
age dividers, precision wire-wound non inductive 
resistors, center-tapped filament resistors, high- 
quality attentuators, power (50- and 150-watt) 
rheostats and other Electrad resistor specialties. 

57. Rippon MIcRoPHONES AND How To USE 
TuHemM. Describes the principles and operating 
characteristics of the Amperite velocity micro- 
phones. Also gives a diagram of an excellent 
humless A.C. and battery-operated preamplifier. 


62. SprayBerry VoLTAGE Tasies. A _ folder 
and sample pages giving details of a new 300- 
page book, containing 1,500 “‘Voltage Tables” 
covering receivers manufactured from 1927 to 
date, published by Frank L. Sprayberry to 
simplify radio servicing. 

64. Supreme No. 385 Automatic Tester. A 
technical bulletin giving details, circuits and 
features covering this new Supreme develop- 
ment designed to simplify radio servicing. In 
addition to the popular features of Supreme 
analyzers and tube testers it contains many 
direct-reading features which eliminate guess- 
work or necessity of referring to charts or 
tables. 

67. PracticaAL MECHANICS OF Rapio SERVICE. 
Information, including cost, features and outline 
of lessons of the Frank L. Sprayberry course in 
Radio Servicing, and list of Sprayberry Data 
Sheets for modernizing old radio equipment. 


73. How To ELIMINATE RADIO INTERFERENCE. 
A handy folder which gives very complete infor- 
mation on how to determine and locate the 
sources of radio noise by means of the Sprague 
Interference Analyzer. A description of the 
analyzer and method of using it is included, to- 
gether with data on how to eliminate interfer- 
ence of various kinds once the source is located. 


74. Spracue 1936 ELectrotyTic AND PAPER 
CONDENSER CATALOG. Gives specifications, with 
list and net prices on a complete line of wet and 
dry electrolytic, and paper condensers made by 
the Sprague Products Co. for radio Service Men, 
set builders, experimenters and engineers. In- 
formation on the Sprague Capacity Indicator, 
for making capacity tests on condensers and in 


| servicing receivers, is included. 


75. Sprague TeLt-U-How ConpeENSsER GUIDE. 
A valuable chart, compiled by the Sprague Prod- 
ucts Co. which tells the proper types, capacity 
values and voltages of condensers required in 
the various circuits of radio receivers and am- 
plifiers, and how to locate radio troubles due to 
defective condensers. Includes data on condenser 
calculations. 


76. Facts You SHoutp KNow Asout Con- 
DENSERS. A folder, prepared by the Sprague 





Radio-Craft Technicians’ Data Service 
99 Hudson Street, 
New York City, N.Y. RC-4 
Please send to me, without charge or 
obligation, the catalog, booklets, ete. 
the numbers of which I have circled be- 
low. 

2 3 4 


an 


57 62 64 
67 73 74 TE 76 4 «#677 
My radio connection is checked below: 


Service Man operating own business. 
Service Man for manufacturer. 
Service Man for jobber. 

Service Man for dealer. 

Service Man for servicing company. 
Dealer. 

Jobber. 

Experimenter. 

Professional Set Builder. 

Amateur Set Builder. 

Short Wave Work. 

Licensed Amateur. 

Station Operator. 

Radio Engineer. 

Laboratory Technician. 

Public Address Worker. 
Manufacturer’s Executive. 

Student. 
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am a: 
) Subscriber ( 


os 


) Newsstand reader 
I buy approximately.................... of radio 


material a month. (Please answer with- 
out exaggeration or not at all.) 


Name 





ID: ehniinpuiniiiciaititiiceatelnsbssbapiieobiaiy 


an sbpieiinidinicaiiaal 
( Please print name and address) 


Avoid delay. The catalogs and booklet: 
listed are now in stock and will be sent 
promptly as long as the supply lasts. 
Please use this coupon in ordering. The 
use of a letter causes confusion and de- 
lay. 














Products Co., which explains the importance of 
various characteristics of condensers, such as 
power-factor, leakage, capacity and voltage in 
determining the efficiency or suitability of a 
given condenser to provide maximum filtering 
and safety in operation. 

77. SupreMe 391 P.A. ANALYZER. This book- 
let describes the features and use of the new 
Supreme 391 P.A. Analyzer, designed to equip 
the radio Service Men to cash in on the con- 
stantly growing opportunities for service in 
the sound equipment and public address systems 
used in movie theatres, schools, churches, audi- 
toriums, etc. 
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(Continued page 583) 


tems, refrigerators and other forms of man-mad 
static and will, to some extent reduce natural 
static, though it is not a “static eliminator.” 

Mr. James J. Lamb who designed the new unit 
stated: ‘The general principle comprises oné 
tube paralleling a tube in the receiver's IF 
amplifier, followed by a rectifier. The rectified 
noise currents are fed back through a circuit and 
applied to a previous tube in the receiver t 
block or render that tube inoperative for the 
duration of the noise impulse. 

“The period the device is active may be * 
small that the ear does not perceive any change 
in the program quality.” 

In other words, this device is a special type of 
automatic volume control! 
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NEWEST APPLICATIONS OF | 
ELECTRONICS 


(Continued from page 586) 


the light will be modulated with your voice 
instead of the 60-cycle variations of the power 
line. By this means, you have accomplished 
the seeming impossibility mentioned above— 





you have made your voice modulate a light 
beam. 

For those interested in the amplifier shown 
in Fig. 2, the following values apply: 
TiI—A.F. Transformer; 


T2—Power transformer, 600 V., center-tapped 


high-voltage winding, 5 V. filament winding, 
and two 2.5 V. filament windings ; 
Ri—60-ohm resistor, center-tapped ;: 
R2—13,100-ohm resistor: 
R3—1,500-ohm, 1-W. resistors; 
Ri—10-meg. resistors: 
R5—0.1-meg. resistors; 
R6—1-meg. resistor; 
R7—2,500-ohm, 1-W. resistor; 
Ci—.01-mf. condensers ; 
c2—2 mf. condensers; 
C3—7 mf. condensers ; 
Ch.1—output choke; 
Ch.2 and Ch.3—30 hy. 
“B’—90 V. battery. 


OIL-WELL WATER INDICATORS 


The electronic engineer has even invaded 
the oil fields, for in Figs. 3 and 4 we have 
equipment which will locate with great ac- 
curacy, the depth at which water is entering 
an oil well. In the past, efforts have been 
made to make such measurements, but the 
general method has been to add to the con- 
tents of the well, such materials as will make 
the liquid electrically conductive, then to 
measure the amount of such conductivity at 
various levels. 

The newest scheme operates on the principle 
of the difference of light conductivity of liquid, 
as measured by a photoelectric cell. The re- 
sults are said to be more uniformly accurate, 
and the test may be made much more quickly. 

The method is very simple. The well is 
first “conditioned,” by dumping in a quantity 
of mud or dye which will uniformly color 


filter chokes; 





the water and lower its light conductivity. 
The mixture is circulated so as to form a 
uniform density. A test run is then made 


with the instrument and a graph drawn from 
the readings of the associated meter. Then 
a quantity of the water in the drilling is 
bailed out to allow the so-called “formation 
water” to enter. The water locator is then 
again dropped down the shaft and the meter 
readings plotted on the graph. Next, a third 
run is usually made after more water has 
been bailed out. The last run is made after 
mixing the fluid near the source of the forma- 
tion water with the bailer. The 4 curves are 
then studied and the source of the water 
can be very accurately determined. 

The actual locator is quite ‘simple in con- 
struction, as may be seen by reference to 
Fig. 3B. At the extreme bottom is a screw 
switch, by means of which the light is turned 


on before the apparatus is dropped down the | 


shaft. The water enters a passage at the 
bottom of the casing and passes up over the 
lower lens and out the side of the casing. 
In doing so it intercepts the light beam to 
the PE. cell, which is located directly above. 
This interception causes changes in the cur- 
rent through the PE. cell which are trans- 
mitted through the cable to the meter on 
the surface. 

The simple circuit used is shown at Fig. 4. 





AN AUTOMATIC ELECTRONIC 
POTENTIOMETER 
(Continued from page 598) 


the final readings. Changes in supply voltage, 


vacuum-tube characteristics, photo-cell  effi- 
ciency, light-source intensity, etc., lie outside 
the critical circuit. Thus, the instrument can | 


be used on the regular power supply, and need 
not be checked against a standard cell. The 
standard resistor is arranged for plug-in con- 
nection, so that the range of the instrument may 
be changed at will. 

This article has been prepared from data 
supplied by courtesy of Weston Electrical In- 
strument Corp. 


| For beginners, 
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© CODE TEACHER. 


The NEW Master Teleplex | 


experienced operators, and schoolroom. 
The sure easy way to learn code and to step up your speed 
This amazing new instrument will record your own send- 
ing on double row perforated paper and repeat it back to 
you at any speed you desire. 10,000 words can be recorded 


on one tape. 
No Batteries No Winding All Electric 


It is the same in principle; and in operation is equal to 
the Wheatstone Perforator and Transmitter, which cost 


| over $1,000. 


Buy It or Rent It | 
Send for Folder A4, which tells you how to get the use of 
this instrument without buying it. No obligation. We fur- 
nish complete course and personal instruction with a money 
back guarantee. y cost, easy terms. Write today for 
information. 


TELEPLEX Co. 


New York City | 
The New Master Telepiex—‘‘The Choice of Those Who Know" | 


STENTORIAN 


SOUND AMPLIFIER NUCLEUS 


REMEMBER! fo 

Build your 
Amplifiers 
STENTORIAN 





» 





way—for pow- 
erful clear 
volume at low 
cost. For sta- 
diums, call 
system s, 


lodges, ban- 
quets, advertis- 
ing, ete 


NUCLEUS includes 


“Pull-Push” 
transformer, chokes, audios, outputs and lettered chas 


moisture- proofed 


sis, 6-10-15-30 watt amplifiers A, AB power. 2.5, 


6.3 v. tubes. Also for mike Pre-Amplifiers; and bat 

tery amplifier. 

FREE! Send for full details and illus. bulle- 
tad tin—STENTORIAN Amplifier Nuclei 


and name of your distributor 
General Transformer Corp. 
504 S. Throop St., Chicago 


Manufacturers of Repl it Units_ 
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Train at Home Under 
FACTORY ENGINEERS 
for GOOD PAY Spare-Time 
and Tull Time Jobs in 


LEARN TO EARN 


vPro 9 DS Week 


If you're dissatisfied with small oper an = fu- 
ture, get my big FREE book, * DIO'’S Ft AND 
YOURS.’ This bock tells how a ean learn 5 ond un- 
der the supervision of factory engineers to make more 
money almost at once in Radio—how to make Radio your 
life’s work, or how to earn $5 to $20 a week extra in your 
spare time. 


MORE OPPORTUNITIES THAN 
EVER BEFORE 


1935 was Radio’s biggest year. Over 5 million new sets 
sold. Over 30 million dollars paid for service alone. Where 
only a few hurdred men were employed a short time ago, 
thousands are employed today. And where a hundred jobs 
paid up to $75 a week—there are thousands of such jobs 
tlay—imany paying even more, New full time jobs and 
spare time jobs are being created all the time. 


“SHOP TRAINING” FOR THE 
HOME 


K-T-I Training is different. It comes to you right out of 
the factories where Radio sets and other vacuum-tube de- 
vices are made. It was plamned and prepared and is super- 
vised by radio engineers IN these factories—by men ap- 
pointed for the purpose. R-T-I will train you as the 
Radio Industry wants you trained, 





TELEVISION, PHOTO 
ELECTRIC CELLS, 
PUBLIC ADDRESS 
SYSTEMS INCLUDED 
Radio service work 

plentiful but it’s only the 
starting point in R-T-I 
Training From there 


you'll go through the 
whole field of Radio and 
Electronics. You will learn 
about every new develop- 
ment, including Tele- 
vision so you'll be ready 
when Television breaks 


4 WORKING OUTFITS 
FURNISHED 





Start almost at once do- 
ing part time radio work. 
1 furnish 4 outfits of ap- 
paratus that you build 
into test equipment with 


BIG MONEY IN AUTO 
AND POLICE RADIO 
WORK 


W. H. Carr. 402 N. 16th St.. Kansas which you ean do actual 
City, Kane.. R-T-1 student has jobs and earn extra money. 
harge of 35 radio equipped Police My training pays its own 
ire. He gets $230.00 « month and way, and you get your 
ree auto, gas. oil, ete. He says money back if not satis- 
if 3 hed net taken 9 wtb race tied Axe or lack of ex 
vould not be able to hold this job perience is no handicap. 
FREE BOOK 

Find out why R-T-I 

Trained men get ‘Quick 

Results’’ and “‘Big Re- 

" sults.’’ Send for ‘‘Radio's 

Future and Yours’’ today 

It tells about Radio's 


amazing opportunities. t 
describes my approved 
training—what R-T-I stu- 
dents are doing and mak- 
ing It gives the names 
MAKES $600 IN ONE of 30 firms who endorse 
MONTH and recommend R-T-I. 

Herbert Bo Thomeon, Gorman, It’s FREE. 
Vexas. started making money with 
1 He says, " Be 
y R-T-1 Training 1 made 
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Ray D. Smith 
President Radio and 
Television Institute 
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$450 in September and over $600 ept. 

in October, 1935. It pays to be 2150 Lawrence Ave., 
K-T-1 Trained.” Chicago 
MAIL COUPON FOR FREE BOOK 





RAY D. SMITH, President 

Radio and Television Institute (R-T-1) 
2150 Lawrence Ave., Dept. 224 
Chicago, ll. 


Without obligating me, send FREE Book about spare 
time and full-time Radio opportunities and how I can 
train for them at home. 
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FOR THE BLIND 


(Continued from page 585) 
superhet. of the latest type, having an A.C.-D.C. 


power supply unit. Iron-core coils are used 
throughout to produce the greatest possible 
efficiency in a small space. Metal tubes are 


also employed, for the same reason. 

A 6A8 is used as combined first-detector and 
oscillator. This is followed by a new type metal 
tube—a 6P7. This tube is a combined pentode 
and triode which acts as both the I.F. amplifier 
and the second-detector. By an unusual method 
of tapping the bias resistor, the single cathode 
is allowed to supply the correct bias for pentode 
I.F. amplifier and triode detector. The A.F. 
tube is a pentode—a 25A6—which is similar to 
the type 43 having a 25-V. filament. 

The rectifier tube is a double cathode tube 
similar to the 25Z5 glass tube. One cathode is 
used for plate supply to the tubes while the 
other supplies the field current for the speaker. 

The filter choke in the power supply unit is a 
special type unit having windings designed to 
reduce the degree of hum to the lowest possible 
level. The coil is enclosed in a heavy shield to 
limit the field surrounding the coil. These pre- 
cautions were taken because the set is to be 
used with phones and even a low hum level 
becomes annoying after a time when you are 
wearing headphones. 

Condenser C20 prevents annoying clicks, etc. 
(due to electric light switches being snapped 
off and on, etc.), on headphone reception; re- 
verse the line plug for least hum. 

An adjustable tone control, C14, consisting of 
a group of small fixed condensers and a switch, 
all in one bakelite case mounted on the side of 
the cabinet, takes the place of the usual resistor 
and condenser. This serves the double purpose 
of blocking condenser for the phones and tone 
control. This hookup of the phones permits the 
use of Rochelle salt “crystal” headphones. 


THE CONSTRUCTION 


The layout of the parts can be seen from the 
photos. It is not essential to follow the layout 
exactly, though any wide change might cause 
circuit oscillation or hum and it is advisable, 
therefore, to follow the layout as nearly as pos- 
sible. 

The circuit is straightforward and should 
cause the amateur set builder or Service Man 
little trouble. 

When the wiring is finished and the set is 
ready for adjustment, turn the tuning switch 
to the position for normal tuning and adjust 
the trimmers on R.F. and I.F. coils as well as 
the padder of the oscillator over the entire 
broadcast band. 

Finally, adjust the double pre-set (Ca to Ce) 





| condensers for the various local stations desired, 


| One Wholesale Radio 2-gang, 


| One 


moving the station-selector switch, Sw.3 

correct position for each station as desired. 
(Additional details concerning ‘“‘pre-set’’ con- 

densers are contained in the article, ““Making the 

Lazyman ‘4’ Receiver,” October, 1935, Radio- 

Craft.) 

LIST OF PARTS 


*One set of polyiron coils, antenna (1501) oscil- 
lator (2000) and trap coil (R4561), Li, L2 
and L3; 

*Two polyiron 465 ke. LF. transformers, 
C101m and C200m) IFT1 and IFT2; 


, to the 


(types 

365 mmf. variable 
condenser, Cl and C2; 

One Solar (TQD) dual 70 mmf. 

Solar (TQD) dual 100 mmf. 

One Solar (TQD) dual 140 mmf. 

One Solar (TQD) dual 220 mmf. 

One Solar (TQD) dual 400 mmf. trimmer Ce: 

*One dial (with special braille numerals for 
blind section, and ke. scale for visual tuning) ; 

One IRC 150 ohm, 1 W. resistor, R2; 

One IRC 10,000 ohm, 14-W. resistor, R3; 

One IRC 300 ohm, 1 W. resistor, R4; 

One IRC 2,000 ohm, 1 W. resistor, R5; 

One IRC 625 ohm, 1 W. resistor, R6; 

One IRC 20.000 ohm, 1 W. resistor, R7; 

One Blan 178 ohm line cord resistor, R8; 

One IRC 0.1-meg. 1 W. resistor, R9; 

One IRC 0.5 are 1 W. resistor, R10; 

One Centralab 25,000 ohm volume control, 
line switch, (No. 4 taper) R1 and Sw.1; 

One Centralab 2 circuit, 6 position switch, Sw.3; 

One Aerovox or Cornell-Dubilier .002-mf. 
denser, C3; 

Seven Aerovox or Cornell-Dubilier 0.1-mf. 
densers, C4, C5, C7, C8, C9, C15 and C21; 


trimmer Ca; 
trimmer Cb; 
trimmer Cc; 
trimmer Cd; 


with 
con- 
con- 
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One Solar 400 mmf. padder, C6; 

One 4 mf. Aerovox or Cornell-Dubilier 50 \ 
electrolytic condenser, C10; 

One Aerovox or Cornell-Dubilier 250 mmf. con- 
denser, C11; 

Three Aerovox or Cornell-Dubilier .01-mf. 
densers, C12, C19, C20; 

One Aerovox or Cornell-Dubilier 10 mf. 50 y. 
electrolytic condensers, C13; 

*One tone control, C14; 

One Aerovox or Cornell-Dubilier 8 mf., 200 Vv. 
paper condenser, C16; 

Two Aerovox or Cornell-Dubilier 8 mf., 200 Vv. 
electrolytic condensers, C17, C18; 

One Wright-DeCoster 8 in. dynamic speaker with 
2,000 ohm field, and 
25A6 tube; 

One Alloy Transformer Co. 150 ohm filter choke 
in a heavy alloy case, Ch.1; 

Four Eby octal sockets; 

Two Hammarlund 85 mhy. R.F. chokes, R.F.C.1 
and R.F.C.2; 


1936 


transformer for typ« 


One Blan aluminum chassis, 16 x 6% x 2 ins 
high ; 

One Blan shorting-type phone tip-jack unit, 
J1, J2; 


One Blan snap-switch, Sw.2; 
*One coronet 6A8 tube, V1; 
*One coronet 6P7 tube, V2; 
*One coronet 25A6 tube, V3; 
*One coronet 25Z6 tube, V4; 
One cabinet, and miscellaneous wire, screws, etc. 
(*Names of manufacturers sent upon receipt of 
a stamped, addressed envelope.) 


OPERATING NOTES 


(Continued from page 596) 





bypass. The leads to the screen-grid were clipped 
the screen-grid tied together and bypassed with 
a .5-mf. tubular condenser and no further 
ble was experienced. This condenser has 
found defective in several of these sets. 


trou- 
been 








Kennedy 4 A.C-D.C. 


The receiver cut out 
and was very noisy. 


A thorough check of the 


chassis revealed all components to be OK. 
Finally, each tube was jiggled in its socket, 
whereupon the trouble was localized in the 


socket of the 6B7 tube. A loose connection was 
found at the plate terminal of the socket. This 
was resoldered and the receiver gave no further 


trouble. STANLEY STOLBA 
A.C. Dayton “Navigator’—Unusual Tube 
Fault. One of the most baffling cases we have 


ever had was an A.C. Dayton, Navigator. This 
set had excellent selectivity but hardly any 
volume. The voltages and current measurements 
were normal and no defective parts could be 
found in the circuit. The owner had mentioned 
something about “special tubes,’”’ and this led 
us to investigate as to what kind of tubes the 
set had originally used. Sure enough, the set 
had come equipped with Speed tubes, which have 
a very high mu. The repair was effected by 


replacing all of the 27-type tubes in the set 
with 56-type tubes, after which the set had 
plenty of volume. EUGENE KINGREY 





Echophone (No model number visible). The 
complaint was, terrific noise. while tuning and 
at times weak reception, more noticeable on deep 
tones. (Note: the line switch is on the tone 
control.) 

An analyzer test disclosed nothing at first but 
when reception “blocked” and the tone control 
shaft became hot it showed a defective tone con- 
trol condenser, with resultant lack of 
voltage. 

Bending plates out of tuning condenser cleared 
up the tuning noise. They had been touching in 
certain positions. 

Lyric Model D. The owner complained of ris- 
ing and falling volume. Also, turning on a light 
in the house would cause volume to be deafening. 
Oscillation was sometimes apparent. 

An analyzer test disclosed correct voltages. 
tubes tested OK, also substituting new ones gave 
no different reception. 


plate 


The remedy was a new volume control. Also 
added .25-mf. to screen-grid and cathode by- 
pass units which cures oscillation in all these 


models. 


Phileco Model 20. 17 
an express train. 


The ‘set ‘made a noise like 
An analyzer test gave no in- 
dication of incorrect voltages. All units and 
tubes tested OK but a new volume control mad 
reception normal. Davis Rapio SERVICE 


Portage La Prairie, Man., Canada 
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THE SINGING KEYBOARD 


(Continued from page 588) 
instrument, it had to be simple, positive in 
action and inexpensive. Above all, the mechan- 
ism must be so designed that it would not inter- 
fere with the delicate touch of the keys. Many 
seemingly favorable methods had to be discarded. 


A COMPLETED INSTRUMENT 


Figure A is a general view of the instrument. 
It will be noted that there is nothing unusual 
about the appearance for, in fact, it is simply 
an orthodox 5-octave organ keyboard with the 
usual electrically-connected stop keys. The form 
of the console may be whatever taste dictates ; 
this model was designed for the home of a “cliff 
dweller” in a New York City apartment, hence, 
the keys telescope into the cabinet when not in 
use. In a cabinet no larger than the one shown, 
as many as 3 manuals may be accommodated 
with all the necessary stops, couplers, etc. 

Figure 1A _ illustrates the equivalent of a 
piano-action key. For the sake of clarity, but 
1 key (and action) is shown, but it will be 
obvious that each key of the keyboard has a 
similar action (with its attendant photoelectric 
mechanisms). 


THE KEY ACTION 


When the key (A) is depressed by the player’s 
finger, as shown, instead of striking a string 
as is usual in a piano, it causes the drum (B) 
to be rotated clockwise 90 deg., thus draw- 
ing a sound track (C), attached to this drum, 
across a light slit and between the exciter lamp 
(G) and the customary photoelectric cell (D). 
A more simple means that was found to have 
merit was to attach the end of a loop of sound 
track to the hammer arm of an ordinary piano 
action and thus perform the same function as 
the drum shown in the sketch. 

Let us suppose that we are to use this ma- 
chine as a special-purpose instrument for mak- 
ing “talkie” cartoons. At once it will be evi- 
dent that we have a machine with which the 
composer may try out various combinations of 
words and music and learn at once just how 
they will sound in the finished work. The in- 
strument will probably have 10 or more sound 
tracks recorded side-by-side upon the strip of 
film, and featuring such words as “quack” for 
a duck; “meow” for a cat; “moo” for a cow, 
ete., and, perhaps the words “la la,” or the 
“hum” of a human voice. 


OBTAINING ONE-WAY ACTION 


At E of Fig. 1A is shown a simple device 
that permits the sound track to pass light im- 


for 
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pulses to the photoelectric cell only while travel- 
ing in the clockwise direction. This little bit of 
fabric or other opaque material which acts as 
an auxiliary light shutter, makes the reciprocat- 
ing sound track behave. It will be noted that 
the lower end of this little curtain is in contact 
with the film surface and, consequently, is drawn 
clear of the light beam when the sound track 
travels to the right. 

In this manner the bit of sound track says 
“quack” or “‘la la” or whatever is recorded upon 
it, only when a key is depressed and not when 
the key is released or at any other time. The 
optical system and exciter lamp are designated 
by F and G. 

Figure B shows a bit of motion picture 35 
mm. film with the usual sound track at one 
side and occupying about 1/10-in. of the width. 
Since we have no picture to occupy the portion 
of the film usually reserved for it, we may record 
upon this area some other words which may be 
brought into play by manipulating the stops at 
the keyboard, these stops move the light beam 
over any one of the sound recordings or other- 
wise shut off those not desired. 

The sound track shown in Fig. B is an actually- 
recorded “‘quack” of a perfectly good live papa 
or mama duck—and not an imitation. It could 
as well be the bark of a dog, the hum of a hu- 
man voice at the proper pitch, or the universally- 
understood “‘la la”’ known to all, and to my mind, 
superior to much of the twaddle indulged in by 
some of our tin pan alley song writers. 


SECURING PERCUSSION EFFECTS 


Figure 1B illustrates a rather interesting type 
of light shutter mechanism used on the new 
poly-tone instrument that produces percussion 
effects. At (A) is the light shutter; (C) is a 
flexible shaft and a tiny connecting bell crank 
which is operated by a solenoid controlled by the 
keys; (B) is the light shutter with an opening 
or window adjacent to the flexible shaft that 
operates it; (D) is the percussion cycle of a 
struck piano string; and, (E) is the sustained 
cycle of that same vibrating string. 

The action of these shutters that produce per- 
cussion effects is as follows. When a key is 
depressed and the solenoid (not shown) pulls 
the little shutter crank, the shutter and the 
flexible shaft rotate 90 deg. and in so doing 
the leaf of the shutter without an opening opens 
the aperture over the percussion cycle. This 
aperture is quickly closed but in so doing the 
window in the shutter opens up the sustained 
cycle of the string recording. 





Space will not permit more detailed descrip- 
tion but very interesting developments are being 
made daily. 





NEW DEVELOPMENTS IN P.A. 
AMPLIFIERS 


(Continued from page 595) 


coupled to a pair of 6C5s which in turn drive the 
output tubes through a special driver trans- 
former. 


POWER STAGE 


Four 6F6s in push-pull parallel are used in the 
output stage. It was found that these tubes 
can deliver more power and at less distortion 
connected as pentodes, rather than as triodes. 
In the circuit shown, the available power output 
is 35 W. at 5 per cent distortion, and 40 W. at 
7 per cent. The 6F6s in A prime operate some- 
what differently than the type 42 glass tubes, 
and appreciably more power can be obtained 
from these tubes as pentodes than as triodes, 
and at low distortion. Due to the higher mu of 
the tubes operated as pentodes, low bias is re- 


quired (21 V.) for A prime operation, and also 
less driving power is necessary. A pair of 
6C5s were found capable of driving the 4 pen- 
todes to maximum output with self-bias. 

It will be noted that 1,000-ohm resistors are 
used in series with 1 pair of grids to stabilize 
the push-pull parallel combination. The input 
and output transformers are very important 
in this A prime circuit and should be perfectly 
matched, or the power output will be consider- 
ably reduced. The output transformer shown 
is universal in nature, having both a 500-ohm 
line termination and also a tapped voice-coil 
winding which will take care of any number of 
reproducers up to 20. The hum level is kept at 
a negligible value through the use of a good 
2-stage, choke-condenser filter and an addi- 
tional resistance-capacity filter in the first stage. 

All in all, it is apparent that the metal tubes 
lend themselves well to the construction of high- 
quality P.A. equipment. 

This article has been prepared from data sup- 
plied by courtesy of United Transformer Corp. 


The circuit of the Metal tube amplifier described. 
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“WESTON 


Instruments 


put more 
money in my 
pocket” 





“My ‘665’ Analyzer 

has served me for al- 

most three years (since it was first in- 
troduced) and it’s good for years to 
come. I don’t have to buy a new ana- 
lyzer for the metal tubes. That saves 
me a good sum. And it’s the most 
dependable instrument. Look how 
WESTON designs and builds.” 








|Exclusive Socket Selector —saves time—and 
jremoves obsolescence factor from the 
analyzer. 

& 


Quality wire-wound resistors—insure accu- 
rate readings under all temperature and 
humidity conditions. 

e 


The world-famed WESTON 301 Meter 
sensitive and sturdy — stands the gaff and re- 
mains accurate. 





Exclusive open-circuiting pin jacks— permit 
quick insertion of meter for current measure 
ments, without disturbing circuit. 

* 


Full wave bridge type rectifier— accurate 
over wide frequency limits. 


And this name WESTON is on instruments 
used in laboratories the world over .. . the 
finest procurable. 


‘The above statement from a 
| WESTON owner merely confirms the 
reports from users everywhere. 
WESTON Instruments cost far less 











ome — 7900 — because they are built to serve for 
H wv) 56 : . 
f Se years. The coupon will bring com- 
plete information. 
$0000 ouwes 
— —_—_——_— — —_ —_—_——_— 
= | WESTON ELECTRICAL INSTRUMENT | 
= 7 CORPORATION 
t | 599 Frelinghuysen Avenue, Newark, N. J. | 
3 ) l Send bulletin on Weston Radio Instruments. 
=F pe Rov | | 
Tt — UBIO reccrcenennnoeeeeencnneosoncsocscessccsncsssomneceomecoses | 
C 5 7 Fe | 
33 2.000 
Onms ‘ ‘ 
— sania ! City | en 1 
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Now—a high-powered— 





Radio Engineering 
Library 


—especially selected by radio specialists of 
McGraw-Hill publications 


—to give most complete, dependable coverage 
of facts needed by all whose fields are grounded 
on radio fundamentals 


—available at a special price and terms. 


These books cover circuit phenomena, tube theory, net- 
works, measurements, and other subjects—give specialized 
treatment of all fields of practical design and application. 
They are books of recognized position in the literature 
books you will refer to and be referred to often. If you are 
practical designer, researcher or engineer in any field 
based on radio, you want these books for the help they 
give in hundreds of problems throughout the whole field 
of radio engineering. 


5 volumes, 2981 pages, 2000 illustrations 
3. he COMMUNICATION ENGINEER- 
G 


2. Terman’s RADIO ENGINEERING 

3. Chaffee’s Ones OF THERMIONIC 
VACUUM TUBE 

4. Hund’s HIGH FREQUENCY MEASURE- 


MENTS 
5. Henney’s RADIO ENGINEERING HAND- 
BOOK 


10 days’ examination. Special price. Monthly payments. 
$26.00 worth of books cost you only $23.50 under this 
offer. Add these standard works to your library now; pay 
small monthly installments, while you use the books. 


SEND THIS ON-APPROVAL COUPON 


McGraw-Hill Book Co., Inc. I 
330 W. 42nd St., New York, N. Y. | 
Send me Radio E nqincsring Library, 5 vole.. for 10 days’ examina- 

te on appr 0 days I will send $2.50. plus few = vat | 
1 $3.00 outhl ly tilt $23.50 is paid, or return booke | 





Day Postage on orders secompanied by remittance of fi ny install- 
met 


Address. 
City and Btate 


Position 





| 
13 
| 
| os 
| 
| Name 
| 
| 
| 
U) 





Emission Type 
* Metal and Glass 







*.01 to 3.0 micro- 


farad 

* Line Voltage Ad- 
homens and Test. 
ae : x 10" 

% Weight 7 pounds 


RADIO ANDT TELEVISIO 


LABORATORIES 


_ 361-99 WEST SUPERIOR STREET, CHICAGO, ILL. 


Correspondence Courses In 


RADIO and ELECTRICAL ENGINEERING 
ELECTRICAL ENGINEERING 





covers complete 








electric: “p field. 

Most modern course. So simplified anyone can grasp quickly. LO OSTt 

RADIO ENGINEERING Uige- modern course in radio, ‘oti 

photo-electric work. Trains 

you hag be super-service man reals vacuum “wake technician Diploma 
sive Tuition only $25, either course. Deferred payment plan 





of gohost A catalogs. student maga- 


WRITE TODAY reo SEN SN 


{> T Net 
859-F So. 37th se N ENGINEERING ‘senoot _— : 
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RADIO-CRAFT 


SHORT-CUTS IN RADIO 


(Continued from page 601) 
than trying to count the turns after the winding 
is completed. 
Henry C. MATTINGLY. 


HONORABLE MENTION 

CHEAP RELAY. Having need for a photo-cell 
relay and having a lack of cash (!), the 
unit in Fig. 10 was rigged up. It is made from 


| the filament relay of a discarded Philco “B” 
| eliminator. 


The original winding was 
and the bobbin wound full of No. 
eled wire. 
current. 


removed 
32 enam- 
This relay will operate on very low 


W. R. McELMURRAY 


HONORABLE MENTION 


DIAL REPAIR. Certain types of vernier dials 
of the traveling-pointer type developed annoying 
slippage after they have been in use for a 
time. The dial disc wears thin, as may be seen 
in Fig. 11. The repair is made by taking the 
shaft out and tapping it lightly with a hammer 
to close the groove slightly. 
. E. YOUNGKIN 


HONORABLE MENTION 


BAR KNOBS. Many radio experimenters have 
old, obsolete radio dials in the junk box. These 
may be converted into bar knobs by cutting off 
the sides with a hacksaw. The operation is 
shown in Fig. 12. 

GeorceE M. SHRIVER 





HOW TO MAKE A "MAGIC 
EYE" OUTPUT INDICATOR 


(Continued from page 587) 
A standard-size flashlight lens and focusing 


shell is used over the 6E5 tube shield to en- 
large the image. This is not strictly necessary, 
but it does help prevent accidental breakage 


of the tube dome. 


APPLICATION AND USES 


Due to the high input resistance of the 6B7, 
and because of the blocking condenser used on 
the HI tip-jack, the shielded lead, when plugged 
into the HI side, can then be attached anywhere 
from antenna to loudspeaker. 

Starting from the antenna, with the shielded 
lead clips from antenna to ground, very little 
decrease of shadow is noted—the same result is 
noted from grid to ground on the first R.F. 
tube—but from grid to chassis, and from plate 
of the following stages there should 
be a progressive decrease in shadow width as 
the amplification of the receiver increases, 
stage by stage. 

Putting a D.C. voltage, fluctuating or other- 
wise, on the grid of the 6B7, will cause that 
voltage to be amplified, and when applied to the 
diode plates will flow through unchanged (since 
you cannot rectify D.C.). Therefore, a fluctu- 
ating D.C. voltage will cause a fluctuating shad- 
ow width. It is very interesting to watch the 
shadow follow the variations in audio voltage. 
It is obvious that with 2 of these units con- 
nected to input and output stages of a receiver, 
many useful tests can be performed. For in- 
stance, a crackling A.F. transformer with a de- 
fective secondary, would cause the shadow of 
unit No. 2 to jerk open and shut while unit No. 
1, connected across the primary would remain 





steady. If the primary, only, should happen to 
be defective, both units would show a jerky 
shadow. 


The underside of the indicator chassis. 
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LIST OF PARTS 


One chassis, drilled, black crystalline finish: 

One Stancor power transformer, 600 V. C.T., 
6.3V., 5.V.; 

One Stancor filter choke; 

One Aerovox 4 mf. condenser; 


Two tube shields with bases, for dome-type 
tubes ; 
Three Eby wafer sockets, 1—4-prong, 1—+s- 


prong, 1—small 7-prong; 
Three Eby insulated tip-jacks (1—Black, 1—Red, 
1—Green) ; 
One 36-in. 
tips; 
Four Aerovox 0.1-mf. bypass condensers ; 
Two Aerovox mica condensers, 1—100 mmf. and 
1—500 mmf.; 
One Aerovox 5-meg., 4% W. carbon resistor; 
One Aerovox 1.5- anne 1% W. carbon resistor; 
One Aerovox 1-mezg., :< carbon resistor ; 
Three Aerovox Saecan. 4 W. carbon resistor; 
One Aerovox .25-meg., Uy W. carbon resistor: 
One Aerovox 300-ohm, 


% W. carbon resistor ; 
One 5 ft. 
cap; 


rubber-covered A.C. line cord with 
One roll hookup wire; 


One RCA-Radiotron, Sylvania, or National Union 
6E5 tube; 

One RCA-Radiotron, Sylvania, or National Union 
6B7 tube; 

One RCA-Radiotron, Sylvania, or National Union 
80 tube; 

One standard-size flashlight lens and holder. 


OPENING DOORS AUTOMAT- 
ICALLY 


(Continued from page 589) 
CIRCUIT ARRANGEMENT 


The electrical circuit operates directly from 
the regular 60-cycle lighting line (see Fig. 1). 
The transformer, A, converts 110-120 V. light- 
ing power to 440 V. Since the load on the 
secondary of this transformer is extremely 
light, well under 1.W., it does not require a 
very high power rating. In fact, transformers 
like those in radio receiving sets may be used 
(so long as the voltage requirements are 
satisfactory). 

Choke coil B should have a fairly high in- 
ductance, say of the order of 100 hy. The 
maximum current drawn through this portion 
of the circuit is extremely low and for that 
reason, a current-carrying capacity of 1 ma. 
will be ample. If more convenient, this in- 
ductance may be replaced by a fixed condenser 
with a capacity of 0.1-mf. 

The adjustable resistance, C, 
a maximum value in the order of 20,000 to 
50,000 ohms. Screen-grid resistor D should 
have a resistance of 50 to 100 megs. 

The photo-tube at E is an SR-50 type. A 
eardboard or metal tube, approximately 2 ins. 
in dia. and from 8 to 12 ins. long, may be 
mounted vertically below the sensitive cathode 
of the photo-tube, which rests in a horizontal 
position in the control box. Directed so as to 
pick up the reflection of the headlight beam, 
such a tube will tend to prevent operation of 
the photo-tube by extraneous light from one 
side or the other. 


shielded lead, with clips and phone 








should have 


The heart of the device (F, Fig. 1) is a 
type KU-618 grid-glow tube of the cold- 
cathode type. It has no filament, and oper- 


sates by breakdown or ionization of the neon 


gas within. 

When there is no light falling on the photo- 
tube, the grid-glow tube passes no 
except for a few microamperes (between the 
shield and cathode); the amount of this cur- 
rent is limited by the 10-meg. resistor, G. As 
soon as light falls on the SK-50 photo-tube. 
the grid voltage is increased and curren: 
passes between the anode and cathode. 

This current passes through relay winding 
H; this winding should have a resistance of 
between 200 and 1,000 ohms. The relay 
be of the D.C., “telephone” or other similar 
type. With some types of relays, it may be 
desirable to place a small condenser of 0.1-mf. 
or larger, across this winding to prevent chat- 
tering. The contacts of the relay will in turn 
close the circuit through the bell-ringing 
transformer, I, and energize the winding of 
the door-opener indicated at J. 

Our Information Bureau will gladly supply 
manufacturers names and addresses of any items 
mentioned in Radio-Craft. Please enclose stamped 
and self-addressed return envelope. 
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TAPERS OF MODERN VARI- | 


ABLE RESISTORS These Splendid Books 




















a 
(Continued from page 593) 
er is connected standardized upon 6 variable re- | 
ype .stance tapers as suited to any probable radio 
need. About a year ago, however, curve No. 5 
=f. was omitted as unnecessary, and curve No. 7 eS 
was added. These curves are shown in Fig. 1. = f 
ed Resistance tapers 1, 2 and 4 are illustrated Think of it! 2 books ~ 
: with the low end of the taper at the right side full of invaluable in- | 
yne of the chart, because they are intended for Seemation. to be had az 
circuit locations where smooth resistance change f ust "th ili ,-% 
from the right terminal is most important, and —- je mamas 
ind are tested from that end in manufacture. costs! One with 20 FY Pd 
Curves 3, 6, and 7 are commonly used in cir- complete transmitter 
cuits where smooth resistance change from the designs including 12 vo 


tested transmitter RF 
section designs and 8 
modulator and speech x 
amplifier designs. Cir- g a 
cuits, complete parts { : Sl 
specifications, induct- ent 
ances, etc. all included. 


left end is most important, and are therefore 
tested from the left terminal. 

Figure 2 illustrates the 18 basic circuits that 
are commonly used for volume or tone control. 
« Taper 1 has uniform resistance change from 
ith either end. It has a uniform load characteristic 
dssipating 1 W. through the total resistance, 
1,-W. through half the total resistance, etc. 








on It is the safest taper to use when in doubt since : ° 1%, ; / 
fair control may be obtained with it in almost Ten complete designs for - "ee, 
every circuit, although the taper properly desig- public address amplifiers wey, 

on : A : in the other book. It in- *. 
rated will give better control. Commonly used cludes one for every pur- / 


n circuits 4, 5, and 15. 

Taper 2 has slow resistance change at maxi- 
mum volume. The rate of change progressively 
nereases as the knob is rotated counter-clock- 
wise. This is sometimes termed a reverse log. 
4 ’ taper. Principally used as a series rheostat in 

the cathode or plate circuit where the current 
carried may be heavy at maximum volume but 


pose, from 3 Watts to 30 
Watts output, with complete parts lists for each. 


These books should be in every amateur's technical library. They are invaluable for reference 
urposes. Just 22 cents in stamps, to cover postage, brings them both to you, or get them 
rom any Standard Distributor. Send for your copies today. 


STANDARD 
TRANSFORMER CORP 


on 














very small at minimum volume. Recommended Ld 
for circuits Nos. 4, 8, or 9. 856 Blackhawk Street, Chrteage, tinets 
Taper 3 has very slow resistance change from ey Ra 
the left or minimum volume end with a smooth 
m change from the right end. This taper was 
). especially developed for the many small receivers ! ! 
t- using a single potentiometer to control both the STANDARD TRANSFORMER CORPORATION, | 
he antenna and “‘C-bias” circuits. Use where the ! —_ Wn Toa ayo ae, Se a - | 
ly control changes the bias of 1 or - tubes | | am cotiediang (6: for Amplifier fon, 
a with the maximum resistance not exceeding 25,- | ! 
rs 000 ohms. Do not use when controlling the Name Address | 
od bias of more than 2 tubes or with heavy bleeder City ...... State | 
re current, for this taper may then be overloaded ananen ee een ee ee 2 e222 2 == <> GED GED GED GED GED GED GED a=> = 
and eventually burn out. Taper 3 may be used | — —_ 
= in circuits Nos. 1, 3, or 6. } 
ie Taper 4 has slow resistance change from the 
n right or maximum volume end with a short 
it taper from the left end. Like curve 3, it is in- = one 
A. tended for antenna—‘‘C-bias” circuits. With ng 
= the same overall resistance as taper 3, taper | . aud nol’ 
r 4 will carry much more current in the “C’’- | . 
bias circuit because of the more gradual re- ! a 


| 
e sistance change from the right end. Use where | 
0 “C-bias” change gives the principal volume- | 
d control effect. Commonly used in circuits Nos. | 


7, 8, or 9. | beg : ... Now you can get an 8 mfd. Sprague 
A Taper 6 is a semi-log. curve with slow re | 450 V. Condenser for only 57¢ net—either 
e sistance change from the left or minimum vol- | ; . in the Tiny-Mikes or standard size units. 
e ume end. Used as an antenna shunt, as a tone ...Or, if you want the finest, most uni- 
: control, and as a volume level control in the | versal replacement money can buy, try 
: A.F. control-grid or in most A.V.C. circuits. | an 8 mfd. EC “600 Line” unit—the Rolls 
o Recommended for circuits Nos. 1, 2, 3, 10, 11, , Royce of Condensers. 
. 12, 13, 16, 1i, and 18, me ; Remember: YOU DON’T HAVE TO 
; _ Taper 7 is a true log. curve providing straight CHECK SURGE VOLTAGES IN A 

line attenuation over a range of 60 decibels. It RECEIVER WHEN USING EC’s AS 
is a very expensive taper to manufacture. . REPLACEMENTS... . 
‘ Many of the newer sets have a taper volume You owe it to your reputation to use 
é control to provide some measure of tone compen- 4 the best—ON EVERY JOB 


: sation. In nearly every instance, these are tap- 
ered similar to curve No. 6 with the tap located 
at approx. 10 per cent of the max. resistance. 

This article has been prepared from data sup- 
plied by courtesy of Centralab. ' Ma & 


DISTORTION IN RESISTANCE- PRAGU F itt: CONDENSERS 
oop ma AMERICA’S FINEST LINE OF QUALITY UNITS 


can be noted by comparing curves B and C, and ate wee 
curves D and E. To aid in interpreting results 
for practical applications, curves B, C, Dand E 
of Fig. 2 are re-plotted in Fig. 3 as functions 


SPRAGUE PRODUCTS CO. 
North Adams, Mass. 






























of R (indicated as B’ C’ D’ and E’, respectively). New. heady Pocket Tool Case keeps your tools 

* ° : . ogether v i tf i you ni 
Py or purposes of illustration the triode section Docket or fastens on your bait. Saves wear and teat 
of a ty : . & ° on pockets. Have your tools ready when you ne: 
oa. > oa 6Q7 tube was used but it is obvious thom. High gredo oepelns lectker ens’ double 

e principles apply to all tubes of this re a se 

feneral class with this type of output coupling. tented, civeuter of Radio’ Service Aids 

This article has been AERAL CE 

§ prepared from data GENERAL CEMENT MFG. CO 

supplie ; - CO. ZEPHYR RADIO CO. 

plied by courtesy of Hygrade Sylvania Corp. (Redio Division) Rockford, Winols 11702 Liverneis, Detroit, Mich. DEPT. 223 
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ieneens 
TIN FOIL LINER BETWEEN 

TWO LAYERS OF WAK-IMPREGNATED) 
CARDBOARD TUBING, Aans & | 









TUBE ENDS 
FILLED WITH 
wax 


4 
H 


SPIRAL END OF WIRE LEADS 
SOLDERED TO FOIL ENDS OF | 
NON-INDUCTIVELY WOUND 2 
CONDENSER SECTION = °° ™ 


Metal-Sealed 
TUBULARS 


In addition to a thoroughly impregnated section 
and wax-sealed ends, these units have an im- 
bedded metal-foil wrapping to keep out mois- 
ture. Truly triple-sealed. Most dependable. 
Longest life. Note these features: 


@ Thoroughly impregnated @ pe om card- 
paper section. tubin 


o — eel sealed. 


@ Tube ends filled with Dampness cannot pene- 
wax. trate. 


@ Metal-foil liner in card- 


@ Longer life. Better serv- 
board tubing. ice. 


DATA‘*:4 for new 1936 Catalog covering 
complete AEROVOX line of condens- 
ers and resistors. Also sample copy of monthly 
Research Worker. 






CORPORATION 
77 Washington St. : : Brooklyn, N. Y. 





Get Into a Line 





’ 
Where There’s Analyzer & 
Action—Every Day— Resistance 
And a Payday Every —" 

ates 

Week—You Be the Boss! Besign— 
Right now while hundred 
fockine ‘or werk where there YOURS 
Isn’t any, the radio service | Without 
field can use trained men. 
With the proper training and Extra Cost 
the necessary equipment, you 











ean enter this fleld and make 
a comfortable Hving. We in- 
clude with our course this modern set analyzer and 
trouble shooter without any extra charge. This 
plece of equipment has proved to be a valuable 
help to our members. After a brief period of train 
ing you can take the set analyzer out on service calls and 
really compete with ‘‘old timers.”” We show you how to 
wire shortwave receivers—analyze and repair all types of 
radio sets—-and many other profitable jobs can be yours. 





| good organ. 





Teaching you this interesting work is our business and we | 


have provided ourselves with every facility to help you 
learn quickiy yet thoroughly. If you possess average intelli- 
gence and the desire to make real progress on your own 
merits, you will be interested. 


ACT NOW — MAIL COUPON 


Start this very minute! Send for full details of our plan and 
free booklet that explains how easily you can now cash in on 
radio quickly. Don’t put it off! Write today. SEND NOW! 





RADIO TRAINING ASSN. of AMERICA 
Dept. RC-64, 4525 Ravenswood Ave., Chicago, III. 
Gentlemen: Send me details of your Enrollment Plan 


and information on how to learn to make real money 
in radio quick. 


Name. 





Address 





City. State 
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| information, see “‘Elec- 


| for producing one fun- 


RADIO-CRAPT 


ELECTRONIC MUSIC 
FUNDAMENTALS 


(Continued from page 592) 
sented to the public over coast-to-coast radio 
broadcasts and abroad, for 6 months, begin- 
ning on April 6, 1935. 

The following is a brief description of dia- 
grams of various simplified methods for the 
production of tones electrically: 

Interrupter-type Tone Wheel. Figure 1A il- 
lustrates the simplest method for the produc- 
tion of tones electrically—without amplifica- 
tion. The pitch of the tone depends upon 
the number of revolutions and the number of 
segments on the commutator passing a con- 
tact brush per second. The quality of the 
sound from the speaker is rich in harmonics, 
but is usually marred by brush noises. 

Generator-type Tone Wheel. Figure 1B 
shows a simplified method of tone production 
in the form of a generating unit consisting of 
a toothed iron wheel which is made to rotate 
in front of a magnet with a coil. A minute 
alternating current having approximately the 
energy output of an electrical phonograph 
pickup, originates in the coil and is fed to 
a matching transformer and thence into the 
grid of an amplifier, for conversion into sound 
energy at the loudspeaker or reproducer. 

“Electric Eye” Tone Disc. Figure 1C rep- 
resents a simplified photoelectric tone gener- 
ator employing a 6V. auto lamp and a motion 
picture photo-cell. This arrangement is dif- 
ferent from those shown in Figs. 1A and B, 
since the keying circuit from the battery to 
the lamp has no influence on the sound. 

Tone Film. In Fig. 1D, the upper section 
illustrates a well-known method of electrical 
tone production, using sound film as a medium, 
as used in the motion picture practice. Film 
A is made to move uniformly upward (or 
downward) and light from the filament of the 
lamp is focused in the form of a light slit 
onto the sound track, which has translucent 
repeating patterns. 

The lower section of 
Fig. 1D illustrates the 
Eremeeff method of tone 
production. Film B is 
stationary, and _ read- 
justable at desired in- 
tervals, in front of the 
photo-cell. 

Figure 2 represents a 
keyboard with 2 dia- 
grams for comparison. 
The upper diagram 
shows frequency ranges 
of various voices and 
conventional musical 
instruments, compared 
with the tones of a 


The lower portion il- 
lustrates methods for 
synthesizing fundamen- 
tal frequencies with 
their partials and sub- 
partials at predeter- 
mined variable intensi- 
ties. This method of 
synthesis (artificial pro- 
duction) is used in elec- 


tronic organs and is 
impossble for adapta- 
tion to pipe organs. 


since change in inten- 
sity results in change 
of pitch of the partials 
of the fundamentals, 
produced by “couplers,” 
used in the pipe-organ 
practice. (For further 


tromagnetic Music,” 
last paragraph. Radio- 
Craft, November, 1932.) 

Figure 1E shows a 
complete but simplified 
diagram of a synthetic 
musical tone-generator 


damental and two har- 
monies, each of which 
is adjustable in its in- 
tensity by selected taps 
to the secondary of a 
transformer. The opera- 
tion is similar to that 
of Fig. 1C. 
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MODERNIZING THE SET 
ANALYZER 


(Continued from page 600) 
AVAILABLE RANGES 


The A.C. voltage ranges available are 0-4, 
0-8, 0-16, 0-160, and 0-800 V. 

The D.C. voltage ranges available are 0-5, 
0-10, 0-100, 0-500, and 0-1,000 V.; direct cur- 
rent ranges are: 0-10, 0-100, and 0-500 ma. 

Three direct-reading ohmmeter ranges are 
provided on the D.C. meter, namely, a “low 
range”—0-3,000 ohms; “‘medium range’’—0-14. 
meg. and “high ohms’”—0-214 megs. 


LIST OF PARTS 


One etched-metal panel; 

Two “Precision” etched-metal scale plates ; 

One 9-wire analyzer cable, plug and adapter 

One 4-deck, 12-contact rotary switch—“RANGE 
SELECTOR” ; 
Two 2-deck, 12-contact rotary switches—“POSI.- 
TIVE and NEGATIVE SELECTORS”; 
One 2-deck, 10-contact switch, special 
“CURRENT SWITCH”; 

One dual poten.—0-2,000 ohms.—0-6,500 ohms— 
“ADJUST OHMS” ; 

One S.P.D.T. toggle switch—A.C.-D.C. 

One D.P.S.T. pushbutton 
METER”; 

One D.P.D.T. pushbutton 
METER”; 

One 0.5-mf. condenser ; 

One resistor to increase the millivolt 
thte D.C. meter to 250 mv. 
shunt values)—M1; 

One kit of D.C. multipliers—M2-4,750; M3- 





type— 


switch; 
switch—“READ 


switch—“REVERSE 


drop of 
(to complete with 


5,000; M4-90,000 ohms; M5-.4-meg.; M6-.5- 
meg.; M7-3,000; M8-40,000; A.C. multipliers— 
M9-8 V.; M10-16 V.; M11-M12-160 V.; M13- 


800 V.: shunts—S1-25 ; S2-2.224 ; S3-0.555 ohms; 
One carrying case, sockets, pin jacks, terminal 

strips, ete. 

This article has been prepared from data sup- 
plied by courtesy of Precision Apparatus Corp. 


The circuit of the modernized set analyzer. 


WESTON , 7347 
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MAKING A COMPACT RESIST- 
ANCE-CAPACITY TESTER 


(Continued from page 593) 

output of a “B” power supply. By means of 
Sw. 1, any desired value may be fed to the 
positive test lead pin-jack via Sw. 2 and Sw. 
4, through the resistor under test to the nega- 
tive pin-jack; through Sw. 2 again to a suit- 
able resistance box for balancing-out purposes ; 
back through Sw. 4, through meter No. 1; 
through Sw. 4, through Sw. 2 to the negative 
leg of the power supply. 

The voltage drop is measured on meter No. 2 
which connects to a D.P.D.T. toggle switch 
(Sw. 3). Meter No. 2 measures either the ap- 
plied potential or voltage drop. 

Meter No. 1 connects to a 4-pole, 4-throw, 3- 
position key switch (Sw. 4) and is used as an 
ohmmeter (when used in conjunction with a 
resistance box), with Sw.2 and Sw.4 thrown to 
position 1. When Sw.4 is in position 2, meter 
No. 1 is cut in the circuit as a milliammeter for 
breakdown test; Sw.2 in position 2 for break- 
down test. Meter No. 1 showing the current 
through resistor under test and meter No. 2 
the voltage drop. By applying Ohm’s Law, the 
watts rating (or higher) may be applied to the 
resistor. Placing Sw.4 in position 1 also shorts 
the positive leg through to the positive pin- 
jack, while in position 2 it shorts the negative 
leg from the resistance box to the negative 
supply lead when meter No. 1 is used as a 
milliammeter. This simplifies the operation 
and does away with 2 extra shorting switches. 

To use the unit as an ohmmeter, Sw.2 and 
Sw.4 are placed in position 1. Switch Sw.1 is 
set on 5 V. with 5,000 ohms cut in on the re- 
sistance box to give the standard-scale ohm- 
meter (that is, from 100 ohms to 0.1-meg.). 
The remaining values are multiples—that is, the 
10 V. with 10,000 ohms will read double the 
resistance of the above range. The 100 V. with 
0.1-meg. will read 20 times the resistance of 
standard range, etc. When Sw.5 is closed we 
have the old familiar “shunt” method: that is, 
the test lead pin-jacks come directly from the 
meter; the potential and resistance are in series 
across the meter; meter reads full scale. This 
range covers from %-ohm to 100 ohms. 

Figure 1A. First let us find the value in 
ohms a resistor is high or low. Say the value 
is 15,000 ohms; with Sw.1 set on 25 V.; Sw.2 
thrown to position 2; Sw.4 to position 1; and 
Sw.3 to applied potential. Noting values in- 
volve 25 V. of applied potential, resistor under 
test is 15,000 ohms. Since meter No. 1 is a 
1,000 ohms-per-volt meter, 10,000 ohms addi- 
tion resistance is required for full-scale deflec- 
tion. This is cut in on the resistance box. Now 
close line Sw. of the power supply unit and 
note the deflection on meter No. 2; adjust this to 
exactly 25 V. using the line adjustor. Now note 
meter No. 1 deflection. Since it is known that 
the resistors of the resistance box are correct, 
if the 15,000 ohm unit is correct in value full- 
scale deflection is obtained. The amount of 
resistance cut in is the value in ohms that the 
resistor is low. 

If meter No. 1 reads less than full-scale de- 
flection, the 15,000 ohm resistor is high in value 
and it is simply necessary to cut out resistance 
from the box until the meter reads full-scale. 
The amount cut out will be the value in ohms 
that the resistance is high. 

To give the resistor a voltage drop and break- 
down test, refer to Fig. 1C. When switches are 
thrown to respective position, you have this 
hookup. The procedure is then as follows: 

First connect a pair of test leads across the 
terminals of the resistor. It is 15,000 ohms with 
a 1-W. rating. Set Sw.1 to 300 V.; Sw.2 to 
position 2; Sw.3 to the applied potential; Sw.4 
to position 2. Now cut in 285,000 ohms re- 
sistance on the resistance box. Close the line 
switch and adjust the applied potential to 
exactly 300 V. on meter No. 2. Now flip Sw.3 
to Voltage Drop. Meter No. 2 should read ap- 
proximately 15 V. 

To apply a breakdown test simply begin to 
cut out resistance on resistance box. The cur- 
rent in meter No. 1 will begin to increase as will 
the voltage drop on meter 2 and by simply 
applying Ohm’s Law, W=ExI and noting the 
readings of meter No. 1 and No. 2 the watts 
being dissipated through the resistor as resist- 
ance is cut out may be determined. 

The same procedure used for resistors can be 
used for transformer windings and choke coils. 
A transformer winding of 3,000 ohms D.C. re- 
Sistance will show a 3 V. drop on the 10 V. 
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Under-panel view of the test unit. 


seale of meter No. 2, while a choke coil of 400 
ohms D.C. resistance will show a voltage drop 
of 0.4-V. on the 1 V. scale of the meter. 





REQUIREMENTS IN SERVICING 
16 MM. TALKIES 


(Continued from page 600) 
average radio man can easily acquire a working 
knowledge are: (A) types of sound tracks; 
(B) function of the exciter lamp; (C) theory 
and operating functions of the photo-cell. 


TYPES OF RECORDING 


There are 2 types of recording in general use 
at the present time: (1) constant width—varia- 
ble density (more commonly known as “West- 
ern Electric’) recording, which consists of 
shaded lines that vary in thickness (see A, Fig. 





2): and (2) variable width—constant density 
(“Photophone”) recording, which, when _ in- 
spected, seems to be a facsimile of an oscillo- 


scope curve (see B, Fig. 2). 

In either type of recording, a definite, narrow 
beam of light, created by an intense light from 
an “exciter lamp” is passed through an optical 
lens arrangement in the soundhead (see Fig. 1). 


16 MM. ADJUSTMENT CONSIDERATIONS 


The exciter lamp must be properly placed in 
its socket so that full illumination is obtained 
from it. The correct position of this lamp is to 
have the filament of the lamp parallel to the 
sound gate or aperture plate of the soundhead. 
It is important that the light-beam from the 
lens tube be horizontal where it strikes the 
opening of the sound aperture. 

To install the photo-cell it is important to 
know which is the anode (or positive) contact 
and the cathode (or negative) contact of the 
cell. This can be checked by looking at the 
photo-cell itself. The thin red wire running 
vertically through the center of the photo-cell is 
the positive or anode element; while the plate 
directly back of the wire rod is the cathode or 
negative element. 

There are several points of radical difference 
between 16 mm. and 35 mm. prints that may not 
be apparent at first glance to the layman. The 
16 mm. in use for sound-on-film has only one set 
of sprocket holes (Fig. 2C), and these are cen- 
tered on line with frame lines one perforation 
at each line. The sound track replaces the 
other set of sprocket holes and is .065-in. wide 
as compared to .071 for the 35 mm. film. This 
allows for practically as great a volume level 
at 100 per cent modulation using the variable 
width—constant density method of recording as 
is obtained on the professional recordings on 
35 mm. 

The 16 mm. traveling at 36 ft. per minute as 
compared to 90 ft. per minute for the 35 mm. 
has caused practically the same complications 
with tone fidelity as in 3314 r.p.m. recordings, 
when compared to 78. In the case of film, 
trouble was encountered in recording the high 
frequencies due to cramping in the linear 
path. However, 4,500 cycles is the present cut- 
off for 16 mm. which is near the cutoff for radio 
sets other than the latest -wide-range sets cap- 
able of reproducing to 7,500 cycles. The pres- 
ent top-register for 35 mm. film is 9,000 in 
standard equipment, with an increase to about 
12,000 cycles expected shortly. 

This article has been prepared from data 
supplied by courtesy of S.O.S. Corp. 
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AT THESE PRICES 





@ Model 430 Tube 
Tester ..........$18.00 
@ Model 710-A_ Set 
, | ee $16.50 


@ Model 720-A Point- 
to-Point Test- 
pinnae $15.00 


All prices are dealer's 
net. 


MODEL 554-A 
NEW READRITE ALL-WAVE 
SIGNAL GENERATOR 


1. Uses Plug-in Coils. 


2. Five Coils supplied covers 
range from 100-20,000 ke. 


3. Uses 2 430 tubes for perfect 
attenuation. 


4. Calibration Curves supplied 
with each instrument. 


5. Complete with tubes, batteries 
and other necessary accessories. 


If you want a real surprise in per- 
formance, try this Signal Generator. 
Compare it point for point with any 
Signal Generator, regardless of price. 


Other Readrite Products 


Readrite manufactures all types of 
testers used for servicing radio sets, 
including: Oscillators, Set Testers, Tube 
| Testers, Resistance, Continuity and Ca- 

pacity Testers, Point-to-Point Testers 
| and inexpensive Indicating Meters. 





TESTERS AND METERS 





MAIL COUPON NOW! 


READRITE METER WORKS 
416 College St., Bluffton, Ohio 


l IT am interested 19..........00....0-0-sesssesemressesssevrmes 


| Please send me your new 1936 Catalogue 
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= NATIONAL UNION RADIO CORP. of N. Y. 
‘ 570 Lexington Avenue, New York, N. Y. 
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METAL TUBES 


Have Not Made Obsolete 


THE SHALLCROSS 
UNIVERSAL TESTER 


Liberal allowance made on your 
obsolete meters and 


RANGES: 


-001-10 


description of old instrument you 
wish to trade-in and 6c in stamps for Bulletin 
611-PE describing the 


Tester. 


ISJHALLCROSS MEG. COMPANY 
. Electrical Measu ung Instruments 
and Accurale “Resistor 


7OO MAC DADE BOULEVARD 


COLLINGDALE, PA. 


instruments. 


Volts A.C.-D.C. 
5-25- 100-250-1000 
1000 ohms per volt 


Milliamperes D.C. 
1-10- 100-1000 


Capacity 


Paper or electrolytic 
condensers. 


Inductance 
1-10,000 Henrys 


D.C. Resistance 
.5-5,000,000 ohms. 


Shalicross 


Universal 








Please 
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Fig. |. Two forms of image tubes are shown in 


cross-section. 


THE ELECTRON IMAGE TUBE 


(Continued from page 594) 


| were thus reflected back from the layer (which 
was always a dense mass having a heavy metal- 
lic coating on the inside of the glass wall of the 
tube, thus making it quite opaque). 

Later research has shown that a micro- 
scopic layer of platinum sputtered on the 
glass or quartz plate is sufficient for the con- 
ducting layer and a thin layer of oxidized 
silver reacted with caesium vapor, forms an 
efficient photo-sensitive layer. 

This type of cathode is transluscent and, 
in fact, may be actually transparent—yet it 
acts as an efficient photo-sensitive surface. 
With this type of photo-sensitive layer, a light 
beam impinging from the rear, through the glass 
or quartz plate will throw a stream of elec- 
trons from the sensitive layer as a continuation 
of the light beam, instead of reflecting them in 
the old manner. 

It is this type of photo-sensitive layer that 
Dr. Zworykin uses for the cathode of his 
tube. Referring again to Fig. 1A, the tube 
contains a dome-shaped cathode, a series of 
ring-shaped anodes (which we will mention 
later), and a fluorescent screen at the opposite 
end of the tube. The electrons emitted as a 
result of light striking the semi-transparent 
cathode move in more or less straight lines, 
so that the image is reversed, just as it 
would be in a terrestial telescope of ordinary 
design; Fig. 1A shows why this is so. 

The electrons emitted by the photo-sensitive 
cathode will not all move in a straight line 
from the surface of the layer, due to ir- 
regularities in the layer’s surface, etc. How- 
ever, if we place a metal cylinder in the tube 
in front of the cathode, and connect this cyl- 
inder to a source of high voltage, the elec- 
trons will be forced to follow straight paths. 
By cutting the cylinder into individual nar- 
row rings and applying gradually _ increas- 
ing voltages to these rings (giving to the 
ring nearest to the cathode the lowest volt- 
age) an increasing effect of concentrating the 
electrons toward a central or focal point will 
be obtained. Thus the electrons are not only 
made to follow straight lines, but the lines 
are forced to gradually converge. The elec- 
trons leaving the edge of the dome-shaped 
cathode are affected much more than those 
near the center and those which are exactly 
at the center are not affected at all, since 
the forces affecting them are equal and op- 
posite. 

Thus, the electrons leaving the top of the 
cathode are bent down and strike the bot- 





Fig. E. Infra-red image. 














Figs. F. and 
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tom of the fluorescent screen, while those 
from the bottom reach the top of the screen, 
This results in a reversal of the image and 
accomplishes the desired focusing. 

Now by introducing an additional ring in 
the tube in the form of a plate with a cir. 
cular opening (or aperture) at the center, 
and connecting this plate to a source of volt- 
age different from the rings, any stray elec- 
trons will be prevented from reaching the 
fluorescent screen and the effect of the rings 
(or “focusing anodes”, as Dr. Zworykin cal! 
them) will be increased. (See Fig. 1B.) Thi 
‘auses an increase or decrease in the magni- 
fying power of the image tube over the fixed- 
focus type. (Fig. 1A.) 


FOCUSING THE TUBE 





In any optical instrument, it is importa: 
to have some means for adjusting the focu 
This cannot be done by moving the electrod« 
when the tube has been sealed off, so the “‘ef- 
fective position” of the focusing anodes and 
aperture plate are adjusted by varying the 
potentials applied to these electrodes. 

Thus, by varying the potential on the aper- 
ture plate, the position of the “lens” is 
shifted, which has the dual effect of enlarg- 
ing or reducing the size of the image and 
changing the focus so that the focal length 
set by the annular anodes can be adjusted 
to bring an image in or out of focus with 
the fluorescent image screen, 

The complete tube—as shown in the illus- 
trations—contains a voltage divider within, to 
properly distribute the potentials to the focus- 
ing rings. This leaves the overall potential 
on the annular rings, the potential on the 
aperture plate and the potential on the cylinder 
surrounding the remainder of the tube’s length 
available for adjustment. Although voltages of 
about 1,200 are needed for the image tube, the 
power supply unit is quite compact since the 
current flow is very low, being used only for 
PE. current and leakage. 


PRACTICAL RESULTS 





In the demonstration of the tube, befor 
the American Association for the Advance- 
ment of Science, the assembled scientists wit- 
nessed the projection of motion pictures fo- 
cused on the tube which converted light rays 
into electrons. The electrons sped through the 
tube and reproduced the pictures in enlarged 
form on the screen. (The degree of magnifica 
tion varied between % and 3 times by adjust- 
ing the focusing potentials.) Continuing the 
demonstration, a dark glass filter was placed 
in the beam of the motion picture projector 
being used in the demonstration. All visible 
light rays were stopped dead, yet the electron 
image tube continued tc reproduce the en- 
larged pictures with hardly any noticeable loss 
in clarity! Figure E shows the reproductio: 
of a cartoon reproduced with infra-red light 
as described above. 

The demonstration also included a display 
of the effect of spherical aberration when a 
flat cathode was used and the correction ob- 
tained with the dome-shaped cathode. [Fix- 
ures F and G show the image of a grid 
when reproduced with both tubes. 

In the above description, an attempt was 
made to describe in as simple language as 
possible the results and method used in the 
Zworykin image tube. The reader will find 
that a knowledge of optics as described in any 
physics text book will help in understanding 
the action and the similarity between optical 
lenses and the newly-developed electronic 
lenses. 


G. Spherical aberration and its correction. 
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HOW TO MAKE A BEGINNERS 
2-TUBE PORTABLE 


(Continued from page 605) 


eo : | 
phase of the receiver’s construction may be | 


modified to suit the constructor, since it 
is not, by any means, the best method of con- 
struction and is 
gard to the efficiency of the set. 
ever, should be mounted as 
too close to the sides of the case since the 
grounded sides will then tend to absorb energy 
from the coils and reduce their efficiency. 
The controls for operation of the 


The coils, how- 


constitutes the upper side; this is the side 
which protrudes from the pocket so that the 
controls are easily accessible and may be 
manipulated at will. The controls consist of; 
(a) the switch—for turning the filaments ‘‘on” 
or “off”; (b) 
and (c) the tuning control, which actuates 
the 2-gang variable condenser. 


CIRCUIT DISCUSSION 





In order to secure maximum possible sen- | 


sitivity and selectivity from 2 tubes it 
decided to employ 2 tuned circuits. One stage 
to consist of T.R.F. amplification, the other 
to be a tuned detector circuit. The type 34 
tube would have been satisfactory were it not 
for its physical dimensions. Hence, the use 
of a 1A4 and a 1A6. 

In the wiring diagram it will be noted that 
the 1A4 is employed as the R.F. stage. The 
pentode section of the 1A6 is employed as the 
detector, while the triode section is used for 
A.F. amplification. The gain (amplification) 
from this section, although very slight, is 
quite acceptable. In addition, there is an elec- 
tron-coupling effect (due to the construction 
of this tube—placement of the various grids) 
between its 2 sections (pentode and triode). 
Consequently, any R.F. component which may 
exist in the plate of the detector tube is fed 
back, by electron-coupling, to the grid of the 
detector tube. In this manner regeneration is 
created, which serves to boost the sensitivity 
of the receiver. 

Since the voltage of two flashlight cells in 
series results in 3 V., and the tubes require 
only 2 V., an 8-ohm resistor is employed for 
reducing the initial voltage to the required 
value. The gain (amplification, or sensitivity) 
of the R.F. stage is controlled by a 200-ohm 
potentiometer which connects across the 3 V. 
supplied by the cells. The “on-off” switch is 
connected in series, before the potentiometer, 
to prevent any constant current from flowing 
through this resistance, especially when the 
power is turned “off.” 


LIST OF PARTS 


One LC.A. midget 
mmf. each section; 

*One midget antenna coil (shield removed); 

*One midget R.F. coil (shield removed) ; 

One LC.A. aluminum case, 7% x4x2%_ ins. 
deep; 

One power switch; 

*One midget 200-ohm potentiometer ; 

One wire-wound 8-ohm resistor; 

One Aerovox or I.R.C. 5,000-chm 1-W. resistor: 

One Aerovox or I.R.C. 3,000-ohm 1-W. re- 
sistor; 

One Aerovox or I.R.C. .25-meg. %4-W. resis- 
tor; 

One Aerovox or I.R.C. 0.1-meg. 
tor; 

One Aerovox or I.R.C. 2-meg. %4-W. resistor: 


was 


variable condenser, 350 


14-W. resis- 


One Cornell-Dubilier .01-mf. 200-V. tubular 
condenser; 

One Cornell-Dubilier .05-mf. 200-V. tubular 
condenser; 

Two Cornell-Dubilier 0.1-mf. 200-V. tubular 


condensers ; 
Two Cornell-Dubilier 250-mmf. fixed mica con- 
densers ; 
One 6-prong wafer socket; 
Cne 4-prong wafer socket: 
One 1.C.A. 5-terminal bakelite strip; 
Two No. 935 dry-cells ; 
One Sylvania 1A4 tube; 
One Sylvania 1A6 tube; 
Miscellaneous parts, such as aluminum scrap 
for shelving and brackets; knobs, etc. 
*Name and address of manufacturer will be 
furnished upon receipt of a stamped and self- 
addressed envelope. 


not at all critical with re- | 


shown, and not | 


receiver | 
are all mounted on one end of the case, which 


the volume control, which per- | 
mits adjusting the sensitivity of the receiver; | 
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MR. E. H. RIETZKE 


This story from IRSM NEWS clearly 
there is a good future for good men in the Radio 


Se 
ma 
be 


a, 





PRACTICAL RIGHT 
FROM THE START 
Written for experienced 
servicemen and covering 
every important subject. You 
can do more jobs and make 
more money after the first 
few lessons. 


BOOKLET 











14th and Park Road, N. W., 
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President, CRE! 


..There’s A Future Now 
For Men Who Train! 


shows that 


rvice field. New equipment and new trends de- 
and that YOU keep pace by training and studying, 
cause among radio servicemen it is going to be 
he survival of the fittest.” 


Service and Public Address Engineering”’ 


This new CREI course is an ‘‘insurance policy’ 
on your future. Things are changing fast in 
Radio. The good servicemen today, might be the 
“ham’’ tomorrow! Radio needs good men and 
you need training to hold down the job you're 
expected to do. CREI can help you as we have 
helped others—let us tell you how. 


CAPITOL RADIO ENGINEERING INSTITUTE 


Dept RC-4, Washington, D. C. 
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350W. Huron St. 


OXFORD-TARTAK RADIO CORP. 


OXFORD 
SPEAKERS! 


@ A wide line of finest quality in- 


moderately _ priced. 
ize and type for every 


RADIO, PUBLIC ADDRESS and 


purpose. See your Job- 


ber or write us regarding type of 
equipment you need. 







DEPT. C" 


Chicago, Illinois 











Chock full of BARGAIN 
in RADIO SETS, 





Long and 


Now Ready! 


THE finest receiver ever to bear the Har 
marlund name—the receiver that out-per 
forms all preceding standards of sensitivit 
selectivity and tone 

Write Dept. RC-4 for Complete Details 


S 


Short Wave Apparatus, Ser HAMMARLUND MANUFACTURING CO., 
vicemen’s Repair and Ke 424-438 W. 33rd St., New York. 
placement Parts, Electrical 

| Appliances and hundred 

| of Miscedaneous Specials at 
TREMENDOUS SAVINGS. 
Get this big new Bargain 


Gor Batten Radio 
}fammariund 






without obligation—just send us your Name and ad 
dress on a post card. 

RADIO CIRCULAR CO., INC. 
915 Broadway, Dept. R. C., New York, N. Y. 


It’s absolutely FREE 


PRODUCTS 
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The“SUPER-PRO™ 


Amateur-Professional Receiver 
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Build-It-Yourself 


A Short Checker 
for Metal Tubes 
Made with 


Continental 


Insulated 
Carbon 


Resistors 





Send this ad and $1.00 to any jobber list- 
ing CONTINENTAL Carbon resistors and 
the parts illustrated will be sent with Bul- 
letin 104 containing compete instructions, 
postpaid in U. 


CONTINENTAL CARBON Inc. 


q 
13914 LORAIN AVE., CLEVELAND, 


Servicemen! 


A BETTER 
SERVICE 
BUSINESS 

’ FOR 


YOU 


Chances are ten to one that YOUR busi- 
ness CAN be made better, more efficient, 
MORE PROFIT ABLE. 

..++ You CAN get better jobs. 

...+ You CAN expand to do all types 
of work quicker and easier. 

You CAN learn to merchandise your 
business to greater advantage. 
Enthusiastic letters from many Sprayberry 
graduates offer convincing proof. I have 
helped them on the road to success—and 
perhaps I can help you. Certainly, as a 
serviceman, you owe it to your business 
future to mail the coupon today and GET 
THE FACTS about Sprayberry’s Practical 
Mechanics of Radio Service. This will place 
you under no obligation—and it may be 
the turning point in your business career. 
You have nothing to lose—much to gain. 











DHIO 























F. L. SPRAYBERRY 2548 University Pl., 

» Washington, D. C. 

Ww ithout cost or obligation, please send your book ff 

"TTING PROFITS AND EFFICIENCY INTO 
SERVIC ING.” 











N. W., 

















Name indicator is helpful for checking this condi- 
tion. 

Street (B) Shop Set Analyzer: For shop _ use. 

the analyzer should have at least 2 or more 

ee RC41i/36 meters, mounted either on the panel or in the 

3 unit (in the case of a rack-and-panel assem- 

SPRAYBERRY’S PRACTICAL bly). Fan-type meters at least 5-in.-large are 

oF desirable—especially when they have multiple 

MECHANICS aaoio SERVICE scales. (See also Test Panel and Test Bench). 
Please Say That You Saw It in Rapto-CRaFt 
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RADIO-CRAFT 


EQUIPMENT FOR THE SERVICE 
MAN 


(Continued from page 595) 


forth their ideas is evidenced by the fact that 
most of the letters must have taken the con- 
testants at least 8 or 10 hours to prepare! 

After the winners of the contest aad been 
decided and the judges were through with the 
letters, the writers decided to carry the contest 
material a step further in order that the readers 
of Radio-Craft might obtain some practical bene- 
Accordingly they carefully examined 
every one of the letters again and tabulated the 
essential ideas expressed in them. 


List of Essential Equipment Recommended For 
The “Ideal Radio Service Shop" 


1. Set Analyzer 

2. Tube Checkers (2) 

3. Test Oscillator and Output Meter 
4. Grid-Dip Oscillator (optional) 
0 


. Cathode-Ray Oscilloscope and Frequency 
Wobbler 
6. Vacuum-Tube Voltmeter 
7. Ohmmeter 
8. Wheatstone Bridge 
9. Condenser Analyzer and Tester 
10. Substitution Condenser Units or “Indicator” 
11. Substitution Resistor Units or “Indicator” 


12. Decibel Meter (optional) 

13. Magnetic-type Test Reproducer 

14. “Universal’’-type Dynamic Reproducer 

15. Test Tuner with own Power Supply 
Substitution) 

16. Test Turntable, 
Amplifier Unit 

17. Test Power Supply Unit 

18. Wattmeter (0-100-200-500-1,000W.) 

19. Portable Battery-Operated Interference Lo- 
eator (optional) 

20. Those shops which do auto-radio work re- 
quire a Vibrator Tester, and both 6 V. 
and High-voltage Power Supplies. 

21. Those shops which service battery-operated 
receivers require a 6-V. Storage Battery 
with Trickle Charger, at least 135 V. of 
“B” Batteries, and 22% V. of “C” Bat- 
teries. 

22. Those shops which do 
the usual Sound Truck 
portable work. 


(for 


Phone. Pickup, Records and 


P.A. work require 
fully-equipped for 


DETAILED SPECIFICATIONS OF 
INSTRUMENTS 


(A) Portable Set Analyzer: For portable 
use, the volt-ohm-milliammeter, used together 
with a socket selector unit of the plug-in type 
is demanded by most Service-Men. 

1. The outfit must make regular voltage-cur- 
rent socket analyses, and point-to-point (or 
“free reference”) voltage and resistance tests 
(see section for recommended meter ranges). 

2. Most Service-Men seem to prefer the use of 
selector switches rather than pin-jack systems. 
However, those few who expressed a prefer- 
ence for the use of pin-jack terminals and 
jumpers on the panels gave good arguments 
in favor of this arrangement, claiming that: 

(a) Switches and switch troubles are there- 
by eliminated. 

(b) The panels and test 
simplified considerably as 
ing. 

(c) A more flexible, low-cost system is pro- 
vided, and confusion is reduced. 

3. The single-meter type instrument calibrated 
directly seems to be preferred. Fan-type met- 
ters are desired. In some cases, there is a 
preference for separate meters for A.C. and 
D.C. measurements. 

4. The analyzer should incorporate facilities for 
tube checking, and power output level tests. 

. Provision should be made for inserting head- 
phones in the circuits to audibly test R.F. 
detector or A.F. stages for noise, etc. 

3. The control-grid cable should be effectively 
shielded to prevent oscillation and consequent 
change of readings. A neon tube oscillation 
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(C) Meter Ranges Desired 
(a) D.C. Milliamperes: 0-5-10-25-50-100-250. 
500. 
(b) A.C. Milliamperes : 
tailed ranges not quoted). 
(c) D.C. Amperes: 0-1-5-10-25. 
(d) A.C. Amperes: 0-1-5-10. 
(e) D.C. Volts: 0-5-10-50-150-300-500-1,000 
(1,000 ohms-per-volt, or higher). 
(f) A.C. Volts: 0-5-10-50-150-300-500-1,000- 
1,500 (1,000 ohms-per-volt, or higher). 
(g) Ohms: Most of the Service Men stressed 
the necessity for a range such that low 
values down to 1,-ohm may be accurately 
measured. The other ranges should be: 0-50. 
100-1,000-10,000-0.1 meg.-1 meg.-10 megs.-30 
megs. Scales should be marked clearly to 
avoid confusion. The ohmmeters are de. 
sirable in combination with voltmeters of 
low range, or are combined as volt-ohm- 
milliammeters. 


(D) Tube Checker: Most of the Service Men 
desire to have tube checkers which are so 
designed that they will not become obsolete when 
new tubes are brought out. There should be 
sufficient sockets on them to make adapters un- 
necessary, but the use of too many sockets should 
be avoided. There should be as few controls as 
possible and the tubes should receive their actual 
rated voltages when tested (both plate and fila- 
ment). Tests should be accurate regardless of 
the line voltage, and some reliable form of line 
voltage check and compensation should be in- 
cluded. The checker should test for: 


(a) shorts between elements (hot cathode). 
(b) leakage between elements. This test 
should be very sensitive—especially for short- 
wave tubes. A neon-tube indicator for leak- 
age is preferred. 

(c) gas. 

(d) noise. 

(e) worth of tube. 


The mutual-conductance type of test is pre- 
ferred by most for service use, with an emission 
test applied to diodes and rectifiers. Some sug- 
gest provisions for plugging phones into the 
circuit for audibly detecting noisy tubes. Facili- 
ties for testing all the grid sections of multi-grid 
tubes are stressed. The English-reading type of 
tester is preferred for counter use. For field use, 
opinion is divided between the English-reading 
and the numerically-calibrated scale type of in- 
strument. 


500 maximum (de. 


(E) Service Oscillator: Most Service Men 
desire A.C. line operation with self-contained 
power pack. Others need both A.C. and D.C. 


line operation. Those in rural districts prefer 
battery operation with all batteries self-contained. 

The R.F. range most preferred is from 100 
ke. to about 30 mc. This provides facilities for 
testing I.F. amplifiers directly, also. All sig- 
nals should be fundamentals only, and scale 
should be accurately calibrated and clearly 
marked. 

The oscillator should be well shielded and 
provide a calibrated attenuation adjustment from 
at least %-V. to %-microvolt. The importance 
of being able to secure extremely low output for 
aligning sensitive sets below the A.V.C. point is 
stressed. 

Practically all prefer provisions for cutting in 
modulation at will (which should be variable). 
The majority prefer external modulation by the 
following methods (in the order of their prefer- 
ence) : 


(a) by a calibrated, variable 20- to 15,000. 
cycle A.F. oscillator which may also be used 
for testing A.F. amplifiers, reproducers, etc 
(b) by a single 4,000-cycle note. 

(c) by a microphone or phonograph pickup. 

(F) Grid-Dip Oscillator: An all-wave, grid- 
dip type oscillator is generally considered valuable 
for indicating circuit resonance when matching 
tuning coils, checking shorted coils, detecting 
defective padding condensers and other effects in 
the oscillating circuit. 

(G) Cathode-Ray Oscilloscope and Frequency 
Wobbler: The concensus of opinion is that most 
of the oscilloscopes now on the market do not give 
a sufficiently well defined image, are insufficiently 
sensitive for use in aligning all receivers en- 
countered, and need a larger screen (at least 5 
ins. in diameter). The following suggestions 
have been put forth for consideration: 


(a) a frequency wobbler having a 12 ke. 
“low” sweep range and a 20 ke. “high’ 
Sweep range. 


(b) a 15-6,000 cycle sweep circuit generator. 
(c) an A.F. harmonic filter for distortion 
analysis. 

(d) calibrated removable transparent scale 
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RADIO-CRAFT 


‘MODERNIZE YOUR RADIO 


WITH THE Perfect Tuning 
MYSTIC EYE with the New 
TUNING UNIT Cathode Ray 

e. 
on be easily in- 
stalled on all sets 
using A.V.C. with 
2% v. or 6 v. tubes. 
Completely wired 
with the standard 
Cathode Ray Tube 
24” of 5 wire cable, 
one MEG resistor 
panel escutcheon 
and mounting 
screws, and special 

bracket. 
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List Price $3.00 
Regular discounts 
apply. 


See it at your job- 
ber, or write to 


EMPIRE RADIO CORP. 


‘ca Washington Bivd. Chicago, lll. 


| 7-TUBE SUPER KIT | 











Kit Includes: ANTENNA COIL; R.F. 
COIL; OSCILLATOR COIL; Ist LF. 
COIL; 2nd I.F. COIL: 3-GANG 


$1.95 


and Auto 


TUNING CONDENSER. Price 
Schematic circuit diagram for A, C. 
Receiver furnished. 





T.R.F. KIT 
ANTENNA COIL; 2 R.F. COIL; 3 GANGS) . 25 
DEJUR TUNING CONDENSER. Price. 
Write for our special circular radio parts 
and tubes. 
Send enough money for parcel post or we ship 
by express coll 


RROW SALES CORPORATION 























631 Washington Bivd., Chicago, Ilinois | 


CLASSIFIED ADVERTISEMENTS 


Advertisements in this section are inserted at the 
cost of twelve cents per word for each insertion— 
name, initials and address each count as one word. 
Cash should accompany all classified advertise- 
ments unless placed by a recognized advertising 
agency. No less than ten words are accepted. 
Advertising for the May, 1936, issue should be 
received not later than March 5, 1936. 





A.C. AUTO GENERATORS 

TURN SCRAP INTO MONEY. AUTOPOWER SHOWS 
you how easily and economically auto generators can be 
generators and D. C. motors, 


converted into A. C. or D. C. 

2 to 1000 volts; for sound, radio, power, light, or welding. 
No previous experience necessary—complete information all 
in new book, with simple instructions and illustrations. 
Endorsed by thousands. Only $1.00 postpaid. Autopower, 
Ine. , Inc., 414-C 8S. Hoyne Ave., Chicago. 


RADIO 
RADIO ENGINEERING, BROADCASTING, AVIA- 
tion and police radio, servicing. Marine and Morse Teleg- 
taught thoroughly. All expenses low. Catalog 
free. Dodge’s Institute, Pine Street, Valparaiso, Indiana. 
IRON CORE LP. TRANSFORMERS 175 OR 456 K.C. 
Se each. United. Coil Co., 2220 S. Kedzie, Chicago, 
Inois 





























NEW! ber LARGEST AND FINEST CATALOG 
ae * | aleeel 


FREE ON REQUEST 
| Hundreds of rew items, valuable charts, data, etc., 
| amazing money-making BARGAINS TO SELL! 


S$. ©. $. CORP. 202. Puy, **:} 





Send today for your copy of new 16-page booklet crammed full of 


valuable and vital information on 


“AERIALS AND HOW TO USE THEM” 


Contains diagrams and complete faformat jon for eliminating noise 
on all bands, improving foreign reception. use of ant 
balanced line filters, ultra high frequency transmntesio n and reception. 
ham operation, and onan installations for apartment houses and 
tore demonstration hook 


Sent aiaiantt for a dime 
Arthur H. Lynch, Inc., Dept. R, 227 Fulton St., N.Y.C. 
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screens for reading R.F. selectivity, imped- 
ance, inductance, reactance, capacity, current 
and voltage. 

(e) an oscillograph recorder for checking up 
the receiver output before and after align- 
ment. 

(f) that the oscilloscope and signal genera- 
tor be built together for convenience. 

(H) Vacuum-Tube Voltmeter: Almost every 
Service Man has expressed the need for a V.-T. 
voltmeter. A line-operated instrument seems to 
be preferable. Ranges covering 1 microvolt to 
1 V. and 0-5-50-100-1,000 V. r.m.s., and 0-500- 


1,000 V. peak are desired. The meter should be | 


direct-reading and easily portable. 

(1) Wheatstone-Bridge: There seems to be a 
popular demand for a combination bridge pro- 
vided with a battery and oscillator to accurately 
measure resistance, capacity, inductance and 
impedance. Directly-calibrated dials to read in 
henries, mf. and ohms are desirable. 

(J) Condenser Analyzer and Tester: A very 
urgent demand exists for a single condenser an- 
alyzer and tester which not only will measure 


625 





“YOUR NEW 
‘BOOK SURE HAS 
THE ANSWERS!” 





. 
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the capacity of the condenser by means of a | 


bridge circuit, but which also, by means of a 
neon-tube arrangement will check the ieakage, 
and detect “shorts” and “‘opens.”” A power sup- 
ply should be incorporated for applying the 
rated peak voltage to the condenser under test. 
The capacity test should cover ranges from 
-00001-mf. (10 mmf.) to about 16 (or 20) mf. 

(K) Substitution Condensers: The use of 
a substitution condenser bank arranged in the 
form of a “decade” box is very popular. Selec- 
tion should be by means of rotary switches. A 
range from .00001-mf. to 16 (or 20) mf. is de- 
sirable. 

(L) Substitution Resistors: The use of sub- 
stitution resistors in the form of a “‘decade” box 
is preferred by many Service Men to routine 
ohmmeter testing. A range from 1 ohm to 10 
(or 20) megohms is considered desirable. Other 
Service Men prefer the “continuously variable” 
type of resistor equipped with a sliding contact, 

(M) Test Speakers: A standard magnetic- 
type reproducer and a universal-type dynamic 
reproducer (preferably built together in one 
ease) are useful for checking set and reproducer 
performance. The universal dynamic reproducer 
should have facilities to match its impedance to 
all tubes, output transformers and set field com- 
binations. 

(N) Test Power Supply Unit: A power sup- 
ply unit capable of supplying the necessary range 
of A.C. filament voltages as well as filtered D.C, 
plate, screen-grid and control-grid voltages for 
all types of receivers is very useful. A unit which 
will supply A.C. filament voltages of 1.5, 2.5, 3.5, 
5, 6.3, 7.5, 10, 12, 15, 25, and 48 V. (2 A. capac- 
ity), and 1,000 V. D.C. (250 ma., maximum) 
smoothly adjustable to any lower voltages is con- 
sidered adequate for most shops. A separate 6-V. 
storage battery and a vibrator-type power supply 
unit for auto-radio work are also convenient. 

(O) Auto-Radio Vibrator Tester: Many Serv- 
ice Men who do auto-radio service work expressed 
the need for a reliable, inexpensive tester which 
would check the condition of auto-radio vibrators 
and the amount of R.F. interference they gener- 
ate. The tester should preferably operate in con- 
junction with the usual tube checker. 


THE SHOP TEST PANEL 


The “rack-and-panel” system of test panel 
construction seems to be the most popular be- 
cause of its extreme flexibility as regards both 
design, future addition of equipment, and 
changes. Many, especially those who service 
auto-radio sets, prefer a movable panel mounted 
on casters. Most of the small- and medium-size 
shops require a flexible equipment arrangement, 
such that each test unit may be easily removed 
and carried out on service calls whenever it be- 
comes necessary. 

It is generally conceded that the test bench 
should be about 36 ins. high, 30 to 36 ins. deep 
and from 6 to 20 ft. long (the longer the better). 
The bench should be sturdy and supplied with 
drawers. A chassis cradle for all types of sets; 
a pickup magnet magnetizer and transformer 
flasher; coil winder; small lathe; small grinder ; 
small drill press; small compressor for use as a 
paint sprayer and “blower” for cleaning out dust 
from chassis; the usual assortment of tools and 
spare parts; phones; complete file cabinet for 
service records, case histories, manufacturers’ 
receiver data, technical magazines and articles, 
mailing list, etc. 

This article has been prepared from data sup- 
plied by courtesy of Radio Technical Publishing 
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GET YOUR 
COPY OF SERVICE 
HINTS TODAY. IT WILL 
IRON OUT A LOT OF TOUGH 
SPOTS 


@ SHORT cur solutions . . . new ways to solve 
everyday problems .. . questions on circuit 
and receiver troubles . . . Sylvania’s new volume 
of SERVICE HINTS has all the answers! 
That's why it will actually mean money in your 
—— to have this handy FREE booklet. Any 
ony you might run into some of the problems out- 
lined in this book - and the tips you'll find 
there may save you hours of trouble shooting on 
some hard-to-crack job. 
Hundreds of successful service men wrote this 
ook . . . sent in their solutions to tough problems 
they have solved. Sylvania complet 7 into 
this second volume of SERVICE HINTS . . . and 
it’s yours without any charge u | conn 
Don’t wait. Send today for your copy of SERV- 
ICE HINTS, Volume 2. It will put you in line 
for more and better service jobs. Simply fill out 
the coupon below . and you'll get your copy 
of Service Hints in a few days. 


Hy érade Sylvania Corporation. 
Makers of Sylvania Radio Tubes and 
Hygrade Lamps. Factories at Em- 
porium, Pa., Salem, Mass., and St. 
Mary’s Pa. 


SYLVANIA 


THE SET-TESTED RADIO TUBE 


Hygrade Sylvania Corporation | 
Emporium, Pa. RC-4 | 


Please send me free, without obligation, Volume 2 of | 
Sylvania’s ‘‘Service Hints 

Experimenter 0 Amateur 0 Call 
Serviceman 0) Employed by dealer [ 


Independent 
Member Service Organization 
NAME 
ADDRESS . 
CITY SPATE... ccncccne 


NAME OF JOBBER.......... 





ADDRESS 
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RCACathode 
Ray Oscillo- 
graph, accu- 
rate,scientific, 
simple to use, 
impressive to 
customers. 

$84.50 net, 


complete 











To make it possible for service men to use 
the same instrument used in factories for 
peaking L. F. transformers, checking distor- 
tion, etc., we offer the RCA Cathode Ray 
Oscillograph. Entirely self-contained, includ- 
ing power supplies. With RCA Test Oscil- 
lator and RCA Frequency Modulator you 
can offer complete factory service; or use it 
as a modulation indicator for your amateur 

transmitter, etc. See it at your 


RCA Parts Distributor’s. 


OSCILLOGRAPH 


RCA Parts Division, RCA Mfg. Co., Inc. 
Camden, N. J. An RCA Subsidiary 
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THE DESIGN OF MODERN 
TEST EQUIPMENT 


(Continued from page 597) 

through the coil, the movement can be calibrated 
in units of current; or in any other units, such 
as volts, microfarads, ohms, etc., which have a 
definite relationship to units of current. 

Usually, a meter which is calibrated for cur- 
rent measurements in terms of amperes, milli- 
amperes, and microamperes, has a comparatively 
low resistance and is connected in series with 





the circuit in which the current is to be meas- | 


ured ; and a potential-measuring meter (or “‘volt- 
meter’) is of comparatively high resistance and 
is connected across the circuit at which a po- 
tential difference is to be measured. 


METER SPECIFICATIONS 


The meter shown in Fig. A requires 1 ma. for 
full-scale deflection, so that it has a sensitivity 
of 1,000 ohms-per-volt for all D.C. potential 
measurements. 
cent of full-scale values. Observational errors 
are reduced to a minimum by the use of a com- 
bination “spade” and “knife edge” type pointer 
for maximum accuracy and ruggedness. 

For current, potential and resistance measure- 
ments the meter is “built up” to a resistance 
of 300 ohms by means of a “multiplier resistor’’, 
Rm, wired in series with the meter, as in Fig. 
1A, and all shunt and multiplier resistor values 
are calculated on the basis of a full-scale current 
“sensitivity” of 1 ma.; and a meter resistance 
value of 300 ohms. The actual armature resist- 
ance of the meter is about 115 ohms, which is 
more than the usual resistance value of a 1. ma. 
meter; this higher resistance value is used so as 
to enable more turns of wire on the armature to 
provide a greater movement torque. The value 
of 300 ohms for Rm includes the 115 ohms 
(about) of the meter armature. 

Being fan-shaped it has considerably longer 
seales, and we shall see how a standard 1. ma. 
meter, combined with a special impedance cir- 
cuit will measure D.C., D.C. volts, A.C. volts 
and capacity on an evenly-divided scale. 





CURRENT MEASUREMENTS 











Left: Resistance 
element baked on 
Bakelite ring. 


Right: Mechanism 
showing shoe in 
contact with ring. 


Not FRICTION-less 
but Friction-RIGHT 


The very fact that you can feel the contact 
as you turn the shaft of an Electrad Volume 
Control is the best sign of its electrical quiet- 
ness, There are no gaps to cause stuttering or 
noise. 

The single moving part—the contact shoe— 
moves on a carbon resistance element per- 
manently baked to a warp-and-wobble-proof 
Bakelite ring. This mechanical simplicity 
means fewer parts to wear, less chance for 
trouble. 

The more an Electrad is used, the smoother 
and quieter it gets, because the direct contact 
is self-polishing and self-cleaning. 


Every Electrad Volume Control is noise tested 
at the factory and is fully guaranteed. Try 
one on your next service jo Write Dept. 
RC-4 for a new catalog. 





5 Varick St vy York 


ELECTRAD 





RESISTOR SPECIALISTS 


Featuring :-—Quiet Carbon Volume Controls, Vitreous 
Resistors, Truvolt Resistors and Power Rheostats. 














To use this meter for current measurement; 
in terms of milliamperes (or ‘“‘ma.”’), it is 
shunted in the manner indicated in Fig. 1B. 
The total shunt value of 75 ohms is determined 
by the lowest current-measuring range of 5 ma. 
The meter with its resistance built up to a value 
of 300 ohms, requires a potential of 0.3-V. (300 
millivolts) to cause a full-scale current of 1. ma. 
to pass through the meter. The shunt resistor 
for the 5-ma. range, being in parallel with the 
meter, will have the same 0.3-V. potential dif- 
ference. Since 1. ma. of the 5-ma. range will 
pass through the meter, the shunt resistor will 
pass the other 4 ma. and its value is determined 
by dividing 4 ma. (.004-A.) into 300 millivolts 
(0.3-V.). This division establishes the value of 
75 ohms for the total shunt resistance value 
shown in Fig. 1B. 

For the current-measuring ranges above the 5 
ma. range, the 75-ohm shunt resistor is divided 
into smaller values, thereby forming what is 
known as a “ring type” shunt, the total “ring” 
resistance value being 375 ohms. The resistance 
values of the sections of the 75-ohm shunt 
resistors are determined by multiplying the 
total “ring’’ resistance by the full-scale cur- 
rent of the meter, dividing the result by each 
range value, in turn, from the common terminal, 
and subtracting the sum of the preceding values 
from each newly-determined value. When the 
“ring” value of 375 ohms is multiplied by the 
full-scale sensitivity value of .001-A., we have a 
value of .375 into which each range value is di- 
vided, in turn, for determining shunt values. 

For example, the shunt value for the 1.250-A. 
range is determined by dividing 1.250 into .375, 
giving a value of 0.3-ohm for that range. For 
the 500-ma. range, 0.5-A. is divided into .375, 
giving a value of .75-ohm for the 500-ma. 
range; but, since we already have a value of 
0.3-ohm for the preceding range, it is necessary 
to subtract 0.3-ohm from .75-ohm, leaving a 
value of .45-ohm for the second section. 

For the 250-ma. range, .25-A. is divided into 
-375, giving a value of 1.5 ohms for the 250-ma. 
range; but, since we already have a value of .75- 
ohm for the 2 preceding ranges, it is necessary 
to subtract .75-ohm from 1.5 ohms, leaving a 
value of .75-ohm for the third section of the 
shunt. The shunt sections for the other ranges 
in a similar manner, and we 


are determined 





Its accuracy tolerance is 2 per | 





Please Say That You Saw It in Rapto-CRAFT 





for 


APRIL, 


1936 








“| 
“Do You Know 
the Answer?’”’ 


How to Go About Looking For 
A Job? 
How to Better Your Position? 
How to Plan Your Career? 


The answer to these and many other questions, 
such as: How to earn money in spare time jots, 
what occupation to choose, inside stories of how 
the other fellow has done it, statistics, facts, will 
be found in the new monthly magazine 


JOBS & CAREERS 


For Sale at all Newsstands NOW. 


Leading articles by vocational experts, per- 
sonnel directors, leaders of industry tell you how 
to tackle your problems and how to increase 
your chances of success. 

IF YOU WANT TO LEARN WHY MOstT 
FELLOWS FAIL, WHERE OTHERS SUCCEED, 
READ 








On all Newsstands 25c a copy 


If your dealer cannot supply you, 
send a quarter and we will forward 
a copy at once. 


JOBS & CAREERS 
Dept. RC-4 
520 N. Michigan Avenue Chicago, Illinois 











Over 130,000 People 
Find Each Issue of 


everyrpay SCIENCE 
AND MECHANICS 


of Intense Interest! 


EVERYDAY SCIENCE AND MECHAN- 
ICS is the finest scientific—technical—me- 
chanical constructional magazine in _ the 
field. Up-to-the-minute with news flashes 
of scentific events. Dozens of construc- 
tional articles and many popular experi- 
ments. Ideas from which you can make 


things to sell. 


A Host of Interesting Subjects Covered: 
Woodworking — Photography— Magic— Pat- 
ents and Inventions—Book Reviews—Metal- 
working —Chemistry — Engineering — Micro- 
Experiments—Household 
Contests —and 


scopy— Electrical 
Helps — Astronomy — Prize 








10c 


THE COPY 






ON ALL 
NEWSSTANDS 





OVER 150 ILLUSTRATIONS 
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= can “check” the accuracy of our calculations by 
Te aie ths hess whocténdintert 
For example, the shunt value of 0.3-ohm for the 
1250-A. (2,260 ma.) range is in parallel with | °C the price is right!’’ 
the remaining 374.7 ohms of the “ring” circuit 
which, when multiplied by the meter current of D Si ‘ 
.001-A., produces a potential drop of .3747-V. ear Sirs: Gi, S U p E R & | G ld 
With .001-A. going through the meter, the re- I received the new Amateur l vertone _ T 
| maining value of 1.249 A. will be going through Super-Eight communication re- REG, U.S. PAT. OFF . 
or the 0.3-ohm shunt, producing a potential drop ceiver and have given it a very Communication 
: 7 ; P good test and want to say that it is 
of 0.3 times 1.249 or 0.3747-V. Since the potential one of the best receivers I have ? R ° 
drop across both parallel paths is identical by heard and the very best for the eceiver 
Ohm's Law, it is concluded that the calculations price. Anyone wanting a first 





are correct. The other ranges may be similarly class — pot eee J 
; “e “ ° . | can say that the Super-Eight wi 

eer ee ee | do all that any other receiver will 
| do and the price is right for the 
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D.C. POTENTIAL MEASUREMENTS average “ham” of today! 

It is convenient to remember that “potentials” Very truly yours, 
ms, in electrical discussions are somewhat compar- | Everett T. Smith 
obs, able to “pressures” in studies of hydraulics. 
ow When a milliammeter is used for measurements ‘ 
will of electrical potentials, enough resistance must All the Latest Features: 


be connected in series with the milhammeter to 

limit the current to within the full-scale sensitiv- | © 8 Latest Type Tubes. 

ity value of the meter. The required resistance @ 8 inch Dynamic Speaker. 

is 1,000 ohms-per-volt for a meter which has a | ©@ 3 Bands 540-18000 Kilocycles. 
full-scale value of 1. ma. In the design of the | ®@!fon Core I. F. Transformers. 
cireuit under discussion, the value of the multi- © Smooth AVC Action. 





a plier resistor for the 5-V. range is established parm ene = ong 

oe by subtracting the meter resistance value of 300 pe - > Gudiictes 

ase ohms from the 1,000 ohms-per-volt value of 5,000 © Sen savy Cou 1 “ 
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is shown in Fig. 1C. 


A.C. POTENTIAL MEASUREMENTS | SEARS, ROEBUCK and Cco., CHICAGO 


The A.C. potential-measuring functions of this | 
) circuit differ from the D.C. potential ring 














functions in that (1) the meter is connected to | 
the output terminals of a full-wave instrument 
rectifier, (2) a condenser is substituted for the 
4,700-ohm multiplier resistor, and the condenser 
is connected in series with the rectifier input 


circuit, and (3) each of the multiplier resistors 


above the 5-V. range is bypassed with a calibra- SENSATIONAL APPEARANCE — PERFORMANCE — PRICE 


tion ec . The ts involved in the A.C. 
potential-measuring functions are indicated in 
Fig. 1D. 

A simple vector diagram is illustrated at Fig. 
1E. This is used to determine the impedance, 
Z, when the resistance, R, and the capacitive 
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me venpay ruse | OPRAYER QUTFIT 
(Continued from page 599) ELECTRICAL— PORTABLE 


lograph, some types of which incorporate the 
cathode-ray tube, in its elementary form of a 
mechanical contrivance was an actuality even 
before the existence of the cathode-ray phenom- 
enon was noted. (For further technical details 
the reader may wish to refer to the 12 articles 
on cathode-ray technique, by the writer, and 
others, as published in the last 2 volumes of 
Rapi0-CraFrt.—Author) 





USEFUL APPLICATIONS OF | 
THE CATHODE RAY 


Since the beam of electrons that comprise the 
cathode ray is weightless and inertialess it may 
be moved with the rapidity of light. This «in- 
stantaneousness of motion permits exact analysis | 
of such ephemeral conditions as the waveform 
of the human voice, as indicated in Fig. B 

Oscilloscopic Voice Test. 
trills high C in an aria from Care Nome, is 
here shown “checking up” the purity and steadi- 
ness of the tone, as indicated on an oscilloscope 
at the G.E. “House of Magic” in New York 
City; oscillographic records (or “oscillograms” ) 
are subsequently studied and analyzed by labora- 
tory scientists, in an effort to perfect all the 
component devices associated with the transmis- 
sion and reception of sound. 

High-Speed Sound Analyzer. Dr. Harry H. 
Hall, of Cruft Laboratory, Harvard Univ., has 
gone many steps further; he has perfected one 
of the most amazing cathode-ray devices so far 
to be announced—the high-speed sound analyzer, 
is the name by which technicians know this 
instrument (illustrated in Fig. C). 

This ‘‘analyzer’”’ makes a photographic record 
on paper of the intensity and frequency of the 
different components present in sound. The 
Hall analyzer operates over a frequency range 
of 50 to 10,000 cycles, which is adequate for 
checking such audio minutae as the accent of 
an individual’s voice! 

Pre-Recording Oscillograph. “Natural static” 
(lightning) has been compelled to “‘go formal’— 
it now must leave its calling card, so to speak, 
as recently reported to the National Academy 
of Science, in meeting at the University of Vir- 
ginia, at which was announced the “oscillograph 
with a memory,” shown in Fig. D. 

Dr. A. W. Hull (of the G.E. labs.), 
this new electronic device as follows: 

In recent years engineers have succeeded in 
developing lightning recorders that would func- 
tion almost instantaneously—within one-millionth 
of a second, in fact. But even this astounding 
speed of action (the “reaction time,” it is called) 
is quite inadequate for determining exactly 
what occurs a minute fraction of a second be- 
fore the stroke has built to a particular value. 
A desirable device then would be one possessing 
a virtual “‘memory,” or retention of the stroke’s 
appearance just prior to a particular instant. 
It is this effect which the new instrument ac- 
complishes. 

Identically the same operating requirements 
exist where it is desired to secure photographic 
record of various unpredictable occurrences in 
electrical circuits—as for instance in determin- 
ing the waveform in the current-carrying fila- 
ment circuit of a vacuum tube at the instant 
of break-down of the filament. 

These conditions are met in the new pre- 
recording oscillograph in the following manner. 

The fluorescent screen of the cathode-ray tube 
has a “time delay” sufficient to permit one or 
several complete cycles to be viewed on the 
screen at a given instant. Then, when failure 
occurs in the cycle-producing mechanism a 
thyratron-type tube actuates a camera shutter, 
thus “taking a picture” of the “faulty” cycle, 
and such preceding portion of it as the screen 
may have retained. In Fig. E is shown a 
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sample oscillogram of the operation of a half- 
wave rectifier. There was a failure at the in- 
stant of the sharp point in the middle. This 
set the camera into operation, recording not 
only the failure itself but also the 2 cycles 
that preceded and the 2 that followed it. 

If, instead of a filament burn-out, a lightning 
stroke was to be recorded, the oscilloscope might 
continue on the job for months at a time, 
visualizing slight flashes of lightning, shooting 
stars, etc., until a stroke of sufficient magnitude 
occurred to trig the thyratron tube and thus 
actuate the camera. 

Testing the Uniformity of Metals. Razor 
blades, even, are now subject to policing by the 
cathode-ray tube—if the tube indicates “no 
good,” into the refuse pile goes the raw-steel 
ribbon from which the blade would have been 
fabricated, as illustrated in Fig. F. 

This view shows a cathode-ray oscilloscope 
connected to the two test coils of an electrical 
balance. Into the core of the first coil is placed 
a piece of the regular production steel ribbon, 
for use as a standard, while through the core 
of the second coil is drawn the ribbon of simi- 
lar-temper steel from which (in the factory test 
illustrated) Gillette razor blades are to be 
stamped. The slightest deviation in the quality 
of the steel (excess carbon, bubbles, etc.) will 
be instantly indicated. 

Testing for Tube Noise. Returning now to a 
test that is of importance to every owner of a 
radio set, we find that “noise,” that most 
elusive of tube faults, may be made to trace on 
the tell-tale screen of a cathode-ray oscilloscope, 
even before the radio tube has left its factory 
of origin, the abnormalities that otherwise, be- 
cause of crackles, etc., and even intermittent 
operation, all due to imperfect welds, loose sup- 
ports, and so on, would tend to mar the en- 
joyment of radio programs. The set-up for the 
above-described tests is shown in Fig. G; when 
the tube under test is lightly struck with a 
mallet, the image on the ray-tube screen will 
show a very irregular waveform if the tube 
under test is imperfect. 


ADDITIONAL APPLICATIONS 


The Cathode-Ray Compass. By utilizing a bal- 
ance circuit and permitting the cathode ray to 
oscillate regularly between 2 terminals or 
“buckets,” the slightest deflection of this ray 
from its normal position, as for instance when 





earth’s magnetic field links with the field set 
up by the cathode ray, unbalances the circuit and 
immediately registers the change. 

A Cathode-Ray Ship Locator. By applying 
substantially the same principle as outlined 
above, the field set up by even a buoy (perhaps 
fog-hidden) some distance from the ship on 
which the cathode-ray equipment is installed, 
will be instantly indicated. 

The Cathode Ray in Geophysical Prospecting. 
In locating oil domes or rock layer, for instance, 
the oscillograph is used to record changes in 
current as microphones pick up sound reflected 
from rock formations; or, cathode-ray equip- 
ment may be used to visualize various current 
and voltage characteristics as picked up by 
electrodes spaced on the earth’s surface. 

The Cathode Ray in Machine Testing. By set- 
ting up various mechanical balances of well- 
known type, so as to produce motion, even 
though in microscopic degree, minute voltages 
may be developed, and applied to the cathode- 
ray tube for visually analyzing variations—in 
bearings, etc.—too small to be quickly and ac- 
curately checked by any other known means. 

Cathode-Ray Therapy. The oscilloscope affords 
a marvelous means of viewing the characteris- 
ties of voltages either induced or generated in 
the heart, muscles, or brain. (The writer pre- 
dicts that in a relatively short time cathode- 
ray equipment will be used to steer law en- 
forcement agencies onto the right path in track- 
ing down the truth of statements by suspects 
and witnesses. The oscillograms of reactions of 
heart, muscles and brain to certain key ques- 
tions asked before, and again after, the adminis- 
tration of scopolomine, for instance, when an- 
alyzed by experts probably would yield a wealth 
of useful information. In fact, it is conceiv- 
able that some such procedure might, by this 
time, have eliminated that last bit of doubt 
that now exists in the minds of many people, 
concerning the possibility of an accomplice, and 
the resulting comparative guilt or innocence of 





Bruno Richard Hauptmann.) 
(Continued on page 630) 
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A marvelous book for the experi- | This book gives 
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346 pages, 250 illus- 
trations. Price 3.46 
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trations. Price............ $2.47 


Contains over 600 questions and 








pg es oy in | tion on radio from A to Z. of — on = radio art | amination 
. . —” her . 
ELECTRICITY AT HIGH PRES. sadly ss theenccescs es 
pee BEGINNER'S STORY OF | SURES ND REQUENCIES, RADIO 
ADIO, by B. Francis Dashiell. Joy Henry - a Paper | THE RADIO MANUAL, by 
Fleeibe leatheroid covers. Size | covers, size 7%x5%”, 248 pages, yeorge E. Sterling and Rob’t. 8. 





5'%x8", 96 pages, 63 illustrations, | 141 illustratioy 
Price Price Prepaid... 
prepaid ............ , . 


vanced radio experimenter who de- 


receiver. The material is easily | coils, 
understood and does not contain 
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sires an intelligent understanding }| plete discussion of every type of 
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Frederick Emmons Terman. 
covers, size 6x9”, 700 pages, 
89 Kruse, E.BE. 2nd enlarged edition. | illustrations. 
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Nothing better in print. 
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THE VERSATILE CATHODE- 
RAY TUBE 


(Continued from page 629) 

The additional uses for cathode-ray equip- 
ment rapidly are becoming legion, and fore- 
sighted individuals interested in “going places” 
in the fields of electronics will do well to in- 
vestigate this new field. 

Before concluding this article, there is just one 
more subject the writer wishes to bring to the 
attention of Radio-Craft readers, and that is the 
lack of agreement between radio men on the 
terms they use every day. 


OSCILLOSCOPE OR OSCILLOGRAPH? 


A few readers may have noticed that in this 
article the writer uniformly (as delineated in 
the first paragraph of the article, “Fundamental 
Facts About Cathode-Ray Tubes,” in the April, 
1935 Electronics Number of Radio-Craft, page 
594) has used the word oscilloscope in referring 
to those instruments which afford only momen- 
tary visual images of transient electrical phe- 
nomena; and the word oscillograph where means 
(usually, photographic) were provided for se- 
curing graphic record of the ray-tube screen 
image for subsequent reference. This appears 
to be the usage that is most in accord with the 
generic meaning of the words (where scope 
means “to see’; and graph means “to write’’), 
and avoids the misunderstandings contingent 
upon more loose use of the terminology. 

However, rather than attempt, single-handed, 
to establish or even confirm precedent in this 
respect, the writer has solicited comments from 
those representative organizations in the field 
which are most closely associated with cathode- 
ray equipment. A summary of these comments 
follows: 








General Electric Co. Your distinction between 
oscilloscope” and “oscillograph” is correct, and 
justified by the latest edition of Webster’s New 
International Dictionary. The present General 
Electric practice is to use the word “oscillo- 
graph” even when the instrument is used for 
visual observation only. Our engineers feel that 
“oscilloscope” is too restrictive, since, with a 





proper camera attachment, any such device could 
be made recording. 

Radio Manufacturers Association. The RMA 
does not have any established definitions for 
oscilloscope and oscillograph. The Institute of 
Radio Engineers has handled subjects for tech- 
nical definitions in the radio field, whereas, the 
RMA have, with a few minor exceptions, con- 
fined themselves to so-called manufacturing 
standards. 

Author’s Note: The writer of the preceding 
paragraph continues—‘My own personal view 
of the difference between the two names is that 
an oscilloscope is primarily a device for looking 
at the ‘picture,’ such as the sine wave, with- 
out making a permanent record. On the other 
hand, I visualize the oscillograph as a device 
which was used primarily for making permanent 
records, although it could be used for viewing 
an image on a screen. I was under the impres- 
sion that the term ‘oscilloscope’ was employed 
primarily to refer to a cathode-ray type of in- 
strument. Of course, with a camera an oscil- 
loscope could readily be considered as changing 
into an oscillograph.” ) 

The Institute of Radio Engineers. The Tech- 
nical Committee on Electronics which would 
handle definitions of the terms “oscilloscope” 
and “oscillograph” have not prepared such 
definitions and hence there is no final state- 
ment which can be made representing the In- 
stitute’s opinion in the matter. 

General Radio Co: While the word oscillo- 
graph strictly speaking means an _ instrument 
which furnishes a record, the term has been 
in use for a number of years to describe in- 
struments which are not recording. In our 
catalogs, we have used the term oscillograph to 
describe an instrument which you apparently 
call an oscilloscope, and we shall probably con- 
tinue to do so. 

The only dictionary at hand at the moment 
is Webster’s Collegiate Dictionary, and accord- 
ing to this edition the word oscillograph may be 
an apparatus for recording or indicating. 

It seems that the only criterion which can 
be applied to a controversy of this sort is that 
of common usage, and it seems that 99 out of 
every 100 engineers call a cathode-ray tube an 
oscillograph. However, on the basis of the 
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derivation of the words, the contention you 
make is undoubtedly correct. 


Bell Telephone Laboratories. Those of us in 
these Laboratories who are particularly con- 
cerned with publication use the words “‘oscillo- 
scope” and “oscillograph” as you state you 
understand them, and what amounts to the same 
thing, as they are defined in Webster's diction- 
ary. The word “oscillogram” is sometimes used 
for the resulting picture. There is also a nat- 
ural tendency to call the instrument which 
permits recording an “oscillograph” even though 
at the moment one may be using it to see the 
waveform rather than to record it. 


The Clough-Brengle Co. Without any regard 
to the standard “handbook” or Webster's Dic- 
tionary, we have, in our literature, made the 
following differentiation between these words: 

(1) Oscilloscope is a device embodying the 
cathode-ray tube and the attendent power sup- 
ply. 

(2) Oscillograph is the same as the above 
instrument, but with the addition of a horizontal 
sweep circuit device, which enables the pictur- 
ization of voltage rises and falls with respect 
to time. 

We do not confirm the belief that an oscil- 
lograph necessarily comprises the element of 
permanency, but would rather suggest that it 
means the graphing or the picturization of some- 
thing with regard to time; whereas the oscillo- 
scope is purely a representation of two potentials 
with regard to some rule for analytical discus- 
sion. 

Fig. SG. 


Ray-tube testing for ‘'Noise.” 
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RCA Manufacturing Co. (This interesting re- 
ply is so detailed that we have reserved it to 
the last, as follows.—Author.) 

The original coinage of the words “oscillo- 
scope” and “oscillograph” apparently has but 
little influence on their present usage. The 
body of each of the words is derived from the 
Latin “oscillare,” meaning “to swing.” The 
suffixes are both derived from the Greek; scope 
from “‘scopos,” meaning “‘watcher’’; graph from 


“graphos,” meaning “‘writer.”” Webster’s New 
International Dictionary makes the words 
synonymous. It defines “oscilloscope’’ as “an 


instrument for showing visually the changes in 
a varying current, an oscillograph.” The def- 
inition of “oscillograph” is, “an instrument for 
recording or indicating alternating current wave 
forms or other electrical oscillations.” 

Funk and Wagnall’s Practical Standard Dic- 
tionary gives no definition of oscilloscope but 
defines an oscillograph as “A device for obtain- 
ing a visible representation of the oscillations 
of an alternating current, which are transmitted 
in the form of reflected light rays to a screen 
for observation, or to a moving photographic 
jilm for purposes of record.” 

Bedell and Reich named their complete ap- 
paratus an “Oscilloscope,” giving the literal 
translation of the word as their justification. 
However, subsequent manufacturers of similar 
equipment have called their products oscillo- 
graphs because of the similarity of the ap- 
plication of these instruments to that of the 
electromechanical oscillograph. This similarity 
has also given rise to the popular usage of the 
word. 

Investigation of current literature on the sub- 
ject shows that instruments giving a permanent 
record, photographic or otherwise, are referred 
to as recording oscillographs. 

Another recent usage of the word “‘oscillo- 
scope” has been to refer to a manufactured 
eathode-ray oscillograph containing only a power 
supply and not incorporating a sweep circuit 
into the mechanical design of the apparatus. 
This is apparently the accepted usage of the 
term. 

Although technical writers 
use of the word 


have avoided the 
“oscilloscope,” several other 
definitions of “oscillograph” and ‘“‘cathode-ray 
oscillograph” exist: 

(1) “Cathode-Ray Oscillograph—an apparatus 
for delineating the instantaneous value of the 
current or voltage in a circuit by the deflection 
which a magnetic or electric field produces on a 
fine cathode-ray stream passing through the 
field.” 

(2) “An Oscillograph is an instrument for 
recording photographically the waveform of an 
electric current or impulse.” 

(3) “Oscillograph— 

A—An instrument for recording rapid varia- 
tions of an electrical current or pressure, usually 
consisting of a combination of a suitable form 
of galvanometer with a photographic recording 
apparatus. 

B—A cathode-ray tube in which the cathode- 
rays are deflected by the application of a 
magnetic field.” 

(4) “An oscillograph is an instrument which 
gives a graphical record or a visual indication 
of the manner in which a _ rapidly-changing 
current or voltage varies with time.” 

In a recent article in Radio Engineering mag- 
azine for June the writer has defined the instru- 
ment as follows: 

“The cathode-ray oscillograph is a device for 
accurately observing, measuring, or recording 
the instantaneous effects of changes in electrical 
creuit parameters. One or more effects, which 
may occur in only a few microseconds or after 
several seconds, as a result of varying such 
parameters as current, voltage, inductance, 
capacity, resistance, impedance, etc., is indicated 
os an image on the screen of a cathode-ray 
tube.” 

Since such a variety of definition is encoun- 
tered in authoritative literature on the design 
and use of the apparatus, it seems advisable 
to accept the common usage of the manufac- 
turers and users. 

References: 

(1) Webster’s New International Dictionary 

(2) Funk and Wagnall’s Practical Standard 
Dictionary 

(8) Electrical Dictionary—Houston 

'4) Dictionary of Applied Physics—Glazebrook 

(5) Journal A.LE.E. Vol. 46 

‘6) Commercial A.C. Measurements—G. W. 
Stubbings 


'T) Electrical Vibration Instruments—Kennelly 
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1936 


Personally, I consider the oscilloscope a more 
limited or simplified form of oscillograph and 
reliable manufacturers are using the term 
“oscillograph” for a complete instrument but 
I believe that the term “oscilloscope” will 
gradually disappear and the term “oscillograph” 
apply to instruments of either type. 

This closes the remarks by RCA’s commenta- 
tor. Expressions from Radio-Craft readers con- 
cerning this subject will be appreciated, and 
may tend to reduce the ambiguity that other- 
wise may be attached to indiscriminate use of 
cathode-ray equipment nomenclature. 

(Credit is here given to Instruments magazine 
for special permission to reproduce the illustra- 
tion [therein termed a tree of oscillography], 
prepared by Westinghouse Elec. & Mfg. Co., 
reproduced here as Fig. A.) 





NEW RADIO AND INDUSTRIAL 
TUBES 


(Continued from page 606) 


The 307—A High-Power Pentode. Still another 
new tube is the 307A, which is a pentode de- 
signed for mobile radio transmitters. It may be 
used as a modulator, amplifier or oscillator. The 
unusual feature of this tube is in the remark- 
able characteristic which very closely approaches 
the ideal for this type of tube, and in the fact 
that the 3 grids are brought out to separate 
prongs on the tube base. 

An outstanding proof that the “last thing” in 
tube design has not been seen is found in the 
new “electron image” tubes which Prof. Zwory- 
kin has just introduced; the tube shown on the 
cover of this magazine is one of these remark- 
able new tubes. 

An unusual display of electronic tubes and 
tube actions was shown recently by the Uni- 
versity of Illinois at a science exhibit in St. 
Louis. As shown in the photo at Fig. D, this 
display depends primarily upon a “cold-cathode 
rectifier’”’ capable of handling voltages up to 
50,000 V. This tube uses an odd application of 
a phenomenon known as “Hittorf’s principle of 
limiting the expansion of Crooke’s dark space.” 
However, to come back to earth, this 
makes use of a cathode-ray oscilloscope to trace 
the waveform of the current in the rectifier 
and the combination of fluorescent 
and the visible discharge in the rectifier tube 
itself certainly makes an attractive display. 

The applications of such a cold-cathode high- 
voltage tube will be found wherever high poten- 
tials are required at direct current (D.C.). The 
fluorescope and X-ray machines are two very 
common uses to which it may readily be put. 


THE 3-DIMENSION GRAPH 


In connection with the heading illustration 
the following additional data has been supplied 
by the manufacturer. 

The use of older conventional methods of in- 
dication of dynamic characteristics on a family 
of plate characteristics of an amplifier tube is 
not entirely satisfactory to the circuit engineer 
in that it is an indirect and tedious method of 
obtaining the information desired for design 
purposes. This information covers the operat- 
ing grid bias voltage and the permissible grid 
swing associated with different values of coupl- 
ing resistor. With the usual family of curves 
the selection of the operating bias and load lines 
is an uncertain operation unless 
formation and equipment are supplied to show 
the less apparent limitations, such as grid cur- 
rent region and non-linearity. The type 6F5 
tube is used as an example of the general prin- 
ciples involved. 

In the use of dynamic characteristics to select 
the grid bias for a given load resistor, it must 
be borne in mind that the grid should never 
swing to a potential less negative than 1 V. 
This limit should not be exceeded since there 
is a possibility of grid current in that reg‘on 
due to the effects of initial velocity of emission 
of electrons from the cathode, contact potential, 
and other spurious voltages present from the 
structure of the tube. The straight portion of 
the curve representing the desired load in the 
region more’ negative than the boundary of the 
grid current region is noted. The center point 
of this portion of the curve is then selected for 
the operating bias. In the case of one example 
this is—1.3 V. for all 3 load resistors. It is 
obviously far easier to judce the straight operat- 
ing portion of these curves to obta'n minimum 
distortion than it is w'th the load lines 
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Big Clough-Brengle 


ANNOUNCEMENTS 


I—New Easy Payment 
Plan 


You can now completely equip your labo- 
ratory with the latest CLOUGH-BREN- 
GLE Instruments for a small down pay- 
ment—and pay the balance over six 
months. The extra income produced by 
this fine equipment will pay the monthly 
installments and leave you money ahead. 


For instance, you can buy complete Cath- 
ode-Ray Equipment, including the MODEL 
CRA Oscillograph and MODEL OM Fre- 
quency Modulated Oscillator, for a down 
payment of $49.00 and monthly payments 
of $17.15. 


Ask your jobber or write for full informa- 
tion. 


2—Complete 
"Service Laboratories" 


—approved by F.H.A. 


CLOUGH-BRENGLE engineers have just 
completed a new line of "Service Labora- 
tories"—which offer every essential serv- 
icing facility in impressive display cabi- 
nets. These meet the Federal Housing 
Administration requirements for their at- 
tractive time payment plan. See your job- 
ber or write for new descriptive bulletin. 


3—New Spring Catalog 


Here is complete information on the most 
complete and the most popular series of 
precision radio service instruments ever 
offered. Cathode-Ray Oscilloscopes, R-F 
Signal Generators, Set Analyzers, Audio 
Oscillators, Power Level Indicators—all 
with the C-B reputation for unequalled 
performance and value. Get your copy 
today. 


Get the Full Story—TODAY 





The CLOUGH-BRENGLE CO. 


1130 W. Austin Ave., Chicago, U. S. A. 
Cable Address—CEBECO, Chicago 


CLIP AND MAIL NOW 


Please send at once the following new CLOUGH- 
BRENGLE Spring announcements: 


(| New Easy Payment Plan 
OF. H. A. Approved ‘Service Laboratories” 
(| New Complete CLOUGH-BRENGLE Catalog 
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AM PER - 1 
Operates WITHOUT PRE-AMP El INATES a 
HIGH IMPEDANCE—2000 OHMS HUM TROUB' 


THIS MICROPHONE IS HIGH 
ENOUGH IN IMPEDANCE TO 
OPERATE DIRECTLY INTO 
GRID... BUT NOT HIGH 
ENOUGH (ONLY 2000 OHMS) 
TO INTRODUCE SERIOUS 
LOSSES IN LINE UP TO 200’. 


Replaces condenser and crysta 

mikes. No changes necessary 

Eliminates input transformer 

and its es. EI es hum 
r and feedback 






MODEL RB-H, for 
speech and music. 
LIST $42.00 with coup- 
ling. MODEL RS-H. for 

















0 Dn - 1 speech, but can also 
be used for music. LIST 
0 0 f $32.00 with coupling. 
Write for Bulletin H. 
a a 








Positive, non-sliding, ball-bear- 
ing clutch! Will never wear out LUT 
+ «+ never require adjustment. | 
WILL NOT “CREEP”. Tightens | 
with only !/, turn of clutch. Mike | 
can be rotated without loosening 
clutch, SMOOTH, PNEUMATIC- || 
LIKE ACTION up and down. A || (| 








model for every purpose. WRITE |<: 
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5 
TESTS 
ALL 
Fei I METAL 
es AND 
GLASS 
Tubes—no adapters—Get a _ swell instrument 
that does more than most $35 testers. HIGH- 


EST QUALITY—Large meter—Neon short test 


that show plate shorts automatically and all 
other shorts even the metal tube shield. Vort- 
able model shown without cover. Ask your 
jobber for demonstration before buying any 
other. Or send us his name and receive free 
literature. Fully guaranteed to satisfy you or 


money back—See your jobber today. 


re J-M-P Manufacturing Co., Inc. 
2922 


3044 WN. 34th St. Milwaukee, Wis. 











. \ 

WET DRY } 
SSPE S oy | R 

MICA TRIMMER 
e Please Write for Details 

599.601 Broadway 
New York City 
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AMERICAN MICROPHONE CO., Inc. 


CRYSTAL, ELECTROSTATIC, 
CONDENSER AND CARBON 


New catalogue available upon request. 


1915 Scuth Western Avenue, Los Angeles, Calif. 
RADIO ENGINEERING 


RCA Institutes offers an intensive course of high 
standard embracing all phases of Radio. Prac- 
tical training with modern equipment at 
New York and Chicago schools. Also spe- 

















cialized courses and Home Study Courses | 


under ‘‘No obligation’’ 
Dept. RT-36. 


RCA INSTITUTES, Inc. 


76 Varick St., New York. 1154 Merchandise Mart, 
Recogmeed Standard in Radse Instruction Since 1909 


plan. Catalog. 
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THE LATEST RADIO EQUIP- 
MENT 


(Continued from page 602) 
RENEWABLE FUSE (950) 


IS FUSE can be renewed many times, 

since “blowing” does not render it useless! 
The fusible element is a slender column of 
mercury, which boils when the load becomes 
too high, the boiling opens the circuit and the 
fuse must be shaken to renew it. 


HIGH-FIDELITY-RESPONSE DRY- 
DISC PE. CELLS (951) 


ELF-GENERATING  photo-cells of the 

selenium dry-dise or photovoltaic type are 
now made which have remarkable character- 
istics. Reasonable moisture and temperature 
changes have almost no effect. A special age- 
ing process makes the cells stable over a per- 
iod of many years. The elements are made 


in sizes from %-in. dia. (illustrated) to 2% 
ins. in dia., and %x1% ins. in rectangular 
shape. The latter is especially useful for 


use in constructing batteries. Bakelite cases 
are made for all types. The electrical output 
is extremely high. The 1% in. cell will de- 
liver up to 20 ma. in direct sunlight. Time 
lag is practically nil; response may be ob- 
tained out to 10,000 cycles, it is reported! 


FREQUENCY MODULATOR 
(952) 
(Clough-Brengle Co.) 
SE of an ordinary oscillator as a frequency- 
modulated oscillator with an oscilloscope, 
or as a straight oscillator is possible with this 
intrument. The fixed-frequency sweep produces 
a selectivity curve accurately calibrated in fre- 
quency. The fixed sweep principle is employed. 


TINY "DUAL" ELECTROLYTIC 
CONDENSER (953) 


(Solar Mfg. Co.) 
DUAL unit has been added to the popular 
line of “Little Giant’ (small-space) con- 
densers, shown as item No. 817, Oct., 1935 
Radio-Craft. Has removable mounting flanges, 
and is provided with separate leads so that 
both sections may be isolated in the circuit. 
Available in 4-4 and 8-8 mf., and in surge 

peak ratings of 250 and 525 V. 


PORTABLE P.A. SYSTEM (954) 
(Lafayette Radio Mfg. Co.) 

HE EQUIPMENT pictured has been de- 

signed particularly for the use of lecturers 
and others who need compact, powerful, port- 
able P.A. equipment. The case measures 23x- 
171%4x9 ins. and contains a 12-in. phonograph 
turntable with dual-speed motor, either a 12- 
or 15-W. amplifier, and a mixing panel for 
control. 





| 42nd Street, New York, N.Y. 
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TYPEWRITER 


BRAND NEW 
MODEL No. 5 


REMINGTON PORTABLE 


@ A brand new Remington for only 10c a 





day. An easy, practical Home Typing 
Course FREE. With it anyone quickly be- 
comes expert on this machine . . . the most 
rugged, dependable portable made. Not 
used or rebuilt. Standard 4-row keyboard. 
Standard width carriage. Margin release 
on keyboard. Back spacer. Automatic rib- 
bon reverse. Every essential feature of big 
office typewriters. Carrying Case FREE. 
Try it for 10 days without risking a cent. 
If you don’t agree it is the finest portable at 
any price, return it at our expense. Don't 
delay. Without obligation, write now. 


Remington Rand, Inc., Dept. 189-4, 205 East 


VOLUME CONTROL KITS (955) 
NEW idea for the Service Man and ex- 
perimenter is the “‘volume control kit,” 
which incorporates 5 volume controls of most 


commonly-needed values, 3 snap-on off-on 
switches, and, free, 5 flexible resistors for 
average bias-voltage requirements. Wire- 


wound or carbon controls are optional. 


SHOCK-PROOF FUSE TONGS (956) 


ADE in 3 sizes, these fuse tongs are 
very sturdy and compact. They are of 
hard fibre, riveted together, and may be used 
for adjusting live switch and cut-out clips, 
as well as for fuse handling. The unit illus- 


trated is 7% ins. long, and others are made 
12 ins. and 20 ins. long, for higher power 
work, 





GENERATING PLANT (957) 
HE GASOLINE-driven power plant shown 
has a power output of 350 W. at 110 V., 
so that any type of equipment designed for 











No. 957. A gas generator. 



































Above, No. 959. 
Upper right, 958. 
Lower right, 960. Amplifier shield. 


Left, No. 961. A compact con- 
denser. 


A resistor rack. 


Velocity mike. 
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No. 967. Appearance and Circuit of Crystal 


alibrator, 


use on commercial lines may be operated in 
isolated locations. The engine is rated at 
1 hp. and operates at 1,800 r.p.m. It may 
be had in self-starting, manual-, or auto- 
matic-starting types. 


VELOCITY MICROPHONE (958) 


NEW alloy called Nicalum is used in the 
permanent magnets of this microphone, 
with the result that extremely high sensitivity 
and small size have been obtained. The built- 
in transformer is very thoroughly shielded. 


RESISTOR RACK (959) 


(Central Radio Lab.) 


LL SIZES of resistors are carried by this 
handy rack, which has printed on it a 
large, easily-readable chart of the standard 
R.M.A. color code. The rack is supplied with 
a resistor kit suitable for most requirements, 
and may be hung on the wall where it is out 
of the way but yet very convenient. 


AMPLIFIER SHIELD (960) 


(Radolek Co.) 
ERFECT mechanical protection is afforded 
by this strong shield. It provides ample 
ventilation to allow correct operating tempera- 
ture. The shield is made of heavy steel with 
a black enamel, baked-on finish. The shield 
is shown on a 30W. amplifier. 


COMPACT CONDENSER (961) 


(Aerovox Corp.) 
XTREME compactness and utility are com- 
bined in this tiny unit, one of which, a dual 
8 mf., is illustrated. Double-section units are 
made in 250 and 525 V. ratings and combina- 
tions of 4-4 to 8-16 mf. Individual] leads for 
both positive and negative are used. 


(Continued from page 603) 
CRYSTAL-CONTROLLED CALIBRA- 
TOR (967) 

(RCA Manufacturing Co.) 


calibration or checking at innumerable fre- 
quencies. The unit is entirely self-contained, 
and needs only to be plugged into the 110 V., 
60 cycle socket. The A.C. modulates the re- 
sultant signal, but a D.C. high-voltage supply 
may be used if unmodulated operation is re- 
quired. The moulded case is only 5 %x3%x- 
2% ins. deep. A single, type 955 (triode) 
“acorn” tube is used in conjunction with a 
special quartz crystal to assure the hich degree 
of accuracy required in precision work. 
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“LOW IN PRICE 











CK8 transformer kit 
mounted on chassis with 
all accessories, except 
tubes, ready to wire. 


LIST 


$45.00 97. 00 
YayTtad 


tion, |—83 rectifier. 





76 SPRING STREET 
EXPORT DIVISION 


CK8 METAL TUBE 
SUPER POWER AMPLIFIER 


35 Watts undistorted output—will handle up to 20 dynamic speakers. 
8 tubes used: 3—6C5 triodes, 4—6Fé's in Pentode A prime connec- 


crystal or high impedance ribbon mike outputs. 
carbon or dynamic mikes through external transformer input. 


WRITE . 18 of this latest CK8 kit 
STRAUS EC 


15 LAIGHT STREET. NEW YORK. NY 





MIGHTY IN PERFORMANCE” 









95 DB gain. Input of amplifier will match, 


Also adapted for 


Barnes for FREE 


einen tional 





ts ‘ . 
OP YAR On® PSE 
NEW YORK. N.Y 





3-SECTION OSCILLOSCOPE 
"SYSTEM" (968) 


IS equipment consists of 3 separate and 
related units, an oscilloscope, an A.F. oscil- 


lator and a frequency-modulated R.F. oscil- 
lator. 
The Oscilloscope. This basic unit is self- 


contained, being provided with a linear sweep 
oscillator, a vertical amplifier to increase 
sensitivity, a horizontal amplifier, a centering 
adjustment, etc. With amplifier on full, the 
sensitivity is .75-V. r.m.s. per in. of deflec- 
tion. All controls are brought to the panel. 

The Frequency-Medulated Oscillator. This new 
companion unit has a _ hand-calibrated dial 
reading from 100 ke. to 25 me. in 6 
bands. The frequency modulation is obtained 
by variation of a rotating condenser which 
gives a band width of about 20 ke. A large 
condenser is also mounted with the small one 
so that the frequency varies over the same 
range as the main tuning condenser, enabling 
the oscillator-section of a radio set to be 
tracked over the entire range without con- 
tinuously turning the oscillator tuning control 
at each new frequency setting of the set. 
An impulse generator is attached to the same 
shaft to enable synchronization with the os- 
cilloscope. 


The A.F. Oscillator. This final unit in the 
series has a frequency of 400 cycles; the per- 
centage of modulation of the R.F. oscillator 


may be of any value up to 100 per cent. The 
beat-frequency oscillator has a directly-cali- 
brated scale reading from 10 cycles to 20,000 
eycles. The dial has a total scale length of 
about 9 ins. A reed is provided for use as 
a checking point, and when so checked, the 
dial readings will be correct within 2 per 
cent. 
low and high-impedance use 


The complete “system” utilizes the following 
tube complement: 1—879, 2—57s—906 or 908, 
1—80, and 1—885. 


Two output circuits are available, for 





Extreme left, 
, Os- 
cilloscope. 

Below, No. 


Audio 
Oscillator. 























































Chirardi and Freed's [, 


POCKET 
TROUBLE SHOOTER | 
on” 








Ghirardi and Freed's 
POCKET 
TROUBLE-SHOOTER 


for service men 
The handiest gadget ever invented for 


service men Gives 275 specific reme 
dies for all types of symptoms and 
every possible trouble source. Take it 
with you on all your calls—as a re 


minder, it saves hours of wasted time 
and no end of ‘‘headaches.”’ 


Send Coupon Today 





reanetgngemmmabendaarmenesieenpegioeaton 

RADIO & TECHNICAL peat ene co. 

45 Astor Place, N.Y.C., Dep y 
Enclosed find 25¢ for one * Ghi sats & ' 

Freed’s Pocket Trouble Shooters. r 

en | 

ADDRESS . | 


OCCUPATION 
i omnneman I 




















Please 
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You Saw It in Rapio-CRaFt 













| YOU WANT YOUR OBSOLETE 
SET ANALYZER OR 
TUBE CHECKER 


Modern: 


ye a 
WRITE FOR OUR PLAN 


MENTION MODEL 
NUMBER OF YOUR 
OLD INSTRUMENT DEPT. “C 


PIF PA) REN 
APPARATUS CORPORATION 
821 EAST NEW YORK AV., BROOKLYN. N. Y 


MODERNIZATION 
DIVISION 
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. | 
Westinghouse Something NEW! 


Power Generator 


Manufactured for U. S. Signal Corps 
110.V. AC 


200 Watt. 





A.C. ELECTRICAL POWER’ 


from a Windmill, from available Waterpower, from your 
Automobile, from your Motorcycle, from your Bicycle, Foot. 
pedals or Handerank (for transportable Radio Transmitters. 
Strong Floodlights, Advertising Signs); do you want to 
operate AC Radio sets from 32 V. DC farm light systems; 
operate two generators in series to get 200 V. AC; obtain 
two phase and three phase AC, etc., etc. 


There Are Over 25 Applications 
Some of which are: 

A.C. Dynamo lighting from eight to ten 20 Watt _110 
Volt lamps. Short Wave, Transmitter supplying 110 Volts 
AC for operating ‘‘Ham"’ transmitter. Operating 110 V. 
AC 60 Cycle Radio Receiver in DC districts. Motor Gen- 


erator. Public Address Systems. Electric Sirens on motor 
boats, yachts, ete. Camp Lighting. Short Wave artificial 
“fever” apparatus. Television. Pelton Waterwheel for 


lighting or other purposes. Airplane: 
search — or electric signs. Laboratory work, ete, ete. 
% to % H.P. needed to run generator. 
BLUE-PRINT 22x28 in. and Four-Page 8'/2 x {2 in. 
INSTRUCTION SHEETS FREE WITH GENERATOR. 
four re- 

i $7790 

Send $2.00 deposit balance C. 0. D. 

— Shipping weight 18 Ibs. 


(Replacement carbon brushes bought separate $1.50 pe 
set of four. Set of instructions bought separate $1. 00) 


MONEY-BACK GUARANTEE 


WELLWORTH TRADING COMPANY 


560 West Washington Bivd., Dept RC436, Chicago, Illinois 


for lighting strong 


including 
— 


Generator, as described, 
placement carbon brushes. 
instructions 


A new book to add to your technical library 


ABC of AIR CONDITIONING 


~ Mr. Paul D. Harrigan isa well 
known instructor and consultant 
on Air Conditioning problems. 


| 





| outer dial 





| The Ace of Weather 


| - register your letter. 


RADIO-CRAFT 





by Paul D. Harrigan 


HOSE who are first becoming interested in 

the fertile field of Air Conditioning will 
find in this book all the fundamental principles 
which underlie the practical systems in use to- 
day—and written in a way that can be under- 
stood by anyone. 


The book contains also a step-by-step descrip- 
tion of the different types of refrigerating sys- 
tems, humidifying and de-humidifying meth- 
ods, air filtering units and heating plants which 
have been used in Air Conditioning installa- 
tions, beginning with the invention of artificial 
cooling and refrigeration and continuing up to 
the latest types in use today. 


The man who wishes to learn about Air Con- 
ditioning will do well to start with this com- 
prehensive book. 


Brief outline of contents: 


The Future of Air Conditioning 

Uses and Benefits of Air Conditioning 

Elementary Refrigerating Systems 

Types of Winter and Summer 

Conditioning Installations and 
Operation 

Service and Control Applied to Air 
Conditioning Systems 

Ventilation Data for Air Conditioning 

Definitions Used in Air Conditioning 

Air Conditioning Books 


Air 
their 


Send fifty cents in stamps, 
money order or coin for your 
copy of the ABC of Air Condi- 
tioning—it is sent postpaid 
upon receipt of your remittance. 


GERNSBACK 
PUBLICATIONS, Inc. 


99R Hudson Street New York, N.Y. 


WEATHER 
FORECASTER 
AND 
HUMIDITY 
TESTER 


“HYGROSCOPE” 





Forecasters 


When placed in a well-ventilated room 
or in the fresh air, the HYGROSCOPE 
foretells coming weather conditions from 
eight to twenty-four hours in advance. It 
also accurately records outdoor humidity, 
and when placed inside it gives the humid- 
ity within the house or room. 

The HYGROSCOPE is automatic self-adjust- 
able, simple American-precision made. It can- 
not get out of order at any time. The dial 
measures 2%”, is enclosed in a 6” round hard- 
wood case, with either walnut or mahogany fin- 
ish. It is attractive for desk or living room. 


OUTSIDE DIAL FORECASTS WEATHER 
Fair—rain—or changeable is indicated on the 
when the HYGROSCOPE is placed 
in a well-ventilated room or out-of-doors. If 
indoors, place the instrument near an open 
window. 


INNER DIAL SHOWS THE HUMIDITY 
CONTENT 


The HYGROSCOPE also acts as a hygrometer. 
Numbers on the inner dial indicate the degree 
of humidity present in the air and in artificially 
heated rooms. 

SEND YOUR ORDER NOW! Get your HY- 
GROSCOPE today. Your remittance in form 
of check or money order accepted. If you send 
cash or unused U. S. Postage Stamps, be sure 


Also speci- $200 


fy if you prefer the HYGRO- 
SCOPE in Walnut or Mahogany. 
Postpaid 
GRENPARK COMPANY 
Dept. -436 
99 Hudson St. - New York, N.Y. 
Please Say That You Saw It in Rapio-CRraFtT 
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CORNERSTONES OF RADIO 
—THE BRIDGE 


(Continued from page 604) 


to adjust, or better, we have to redesign the 
balance to be used for our experiment, so as t, 
adapt it to our “electrical objects.” What wo 
need is a device which permits us “to place” 
electricity upon the plates of a balance. 

After we have found the “main difference” 
between electricity and “ordinary objects” it jx 
easy to design a balance exactly fitting our 
experimental needs. We need utilize but a fey 
wires, and send through one side of our imagin. 
ary electrical balance the same amount of elec. 
tricity which goes through the other side. We 
then apply, in addition, an “electrical zero indi. 
eator” (for example a sensitive galvanometer). 

That sounds like a fairy tale but as Fig. 4B 
indicates it is actually possible to design and 
construct for electrical use such a device as de. 
scribed by mechanical analogy in the previous 
chapter. In the center of this electrical balance 
we see a battery. The current provided by this 
battery is sent by means of 2 wires to the left 
and right side of the balance. At the right side 
we see a calibrated resistor, R4 of 10 ohms 
value cut into the wires, and in addition to this 
a resistor which is marked Rx (which let us 
suppose is of unknown value, despite the fact 
that we know its actual value is 10 ohms). At 
the left side we find a calibrated resistor, R2, 
of 10 ohms resistance; and connected to R2 is 
yet a third resistor, Rv, equipped with a sliding 
contact that permits the amount of resistance 
in use to be varied within the range of 0 to 20 
ohms. If we want to obtain a zero indication 
by the instrument (the zero-indicating galvanom- 
eter previously mentioned) on the top of this 
electrical balance, to show us when balance is 
obtained, we have to vary the slider setting on 
resistor Rv until the slider rests in front of the 
“10 ohms” mark, and the trick is completed. 

How this was accomplished is very easy to 
understand if we keep in mind that in varying 
the position of the slider and hence the amount 
of resistor Rv in the circuit, we also changed 
the value or amount of the current flowing in 
the left side of the balance. 


FINDING THE EXACT VALUE OF Rx 


However, “balance” is not the main point we 
have been driving for; instead, we started our 
experiment with a view to determining the value 
in ohms of resistor “‘Rx.”’ 

If we look over the resistor values at both 
sides of our measuring device we shall find that 
resistor R2 (called the basic resistor because of 
its resemblance to the plates of the commercia 
balance) has a value of 10 ohms, and it will be 
recalled that we added to this resistor (throug! 
variation of Rv) a resistance value of 10 ohms 
This makes the entire resistance value, cut into 
the left side of our balance, 20 ohms. 

We know further that resistor R4 has a value 
of 10 ohms, and since we know that we ca 
obtain balance only when the resistance at bot! 
sides of the balance is equal, we can easily con- 
clude that the value of Rx, too, must be 10 
ohms; since 20—10—10 ohms—or, figured ir 
another way, 10+10—20 ohms. 

The example presented above has demonstrate! 
to us the possibility of determining the valu 
of a resistor by means of a bridge, but 
not know how this effect was actually obtained 


Fig. 7. A _ bridge-type V.T. 





we do 


voltmeter. 














mY 
fo 
Co 




















R3 Ra 
bd Rx d 
sf 
Sh, 











And 


The 








he 


We 


le- 


ice 
his 
eft 
ide 
ms 


his 


act 


ice 


we 
ur 


ue 





RADIO-CRAFT for APRIL, 








| 42 BOOKS TO HELP 
YOU LEARN MORE 


asout RADIO 





HE RADIO-CRAFT LIBRARY SERIES—a most 

complete and authentic set of volumes—treats in- 
dividually, important divisions of radio. Each book 
has been designed to give you the opportunity to learn 
one or more branches of radio. The authors of the 
books are well-known to everyone. Each is an expert 
radio man; an authority on the subject—each is thor- 
oughly familiar with the field which he represents. 


All Books Uniform 


The volumes in the RADIO-CRAFT LIBRARY 
SERIES are all uniform, 6 x 9 inches. Each book 
ontains on an average of 50 to 120 illustrations. The 
hooks are printed on an excellent grade of paper 
whieh makes the type easy reading. 


Here Are the Series: 


Book No. | 
RADIO SET ANALYZERS 
And How to Use Them By L. VAN DER MEL 


Book No. 2 
MODERN VACUUM TUBES 
4nd How They Work By ROBERT HERTZBERG 


Book No. 4 
MODERN RADIO HOOK-UPS 
The Best Radio Circuits a R. D. WASHBURNE 


HOW TO BECOME A RADIO 
SERVICE MAN 
By LOU:S MARTIN 
Book No. 6 
BRINGING ELECTRIC SETS 
UP TO DATE 
By ae ny E. ‘ori 


nance KINKS. ‘AND ’ WRINKLES 
or Service Men wy Experimenters 
By Cc. ALMER 
Book No. 
RADIO } og attr AND Spewens 
a RADIO. AND SERVICING 
oe Ss ~— N 
HOME RECORDING AND ALL 
ABO! T 
By GEORGE J. SALIBA 
Book No. I! 
POINT-TO-POINT RESISTANCE 
MEASUREMEN 
By CLIFFORD E. DENTON 
Book No. 12 
PUBLIC ADDRESS INSTALLATION 
AND SERVICE 
By J. T. BERNSLEY 





BIG DISCOUNT OFFERED 





When Five (5) Books or More 
Are Ordered, Deduct 20% from 
Your ny? Yc 





GERNBACE PUBLICATIONS, INC. 
Hudson Street, New York, N. Y. 


MAIL THIS COUPON TODAY! 


GERNSBACK PUBLICATIONS, 
99 Hudson Street, New York, N 
1 have cireled below the numbers of books in the 
RADIO-CRAFT LIBRARY SERIES which you are 
to send me, and have deducted 20% for ordering 
five (5) books or more. I have included my remit- 
tance in full, at the price of 50c each, when less 
n five books are ordered. 
The amount of my remittance is................0-.-0---- 








INC. 
Y. 


th 











(stamps, checks or money orders accepted). Circle 

numbers wanted: 

12 8s@4sB673T 8S 98 HH 

Name 

Address 

ee hance tina ___ 

All boo! ‘sent postage prepaid 

RC-436 
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The first step in discovering the secret of the | 
balance function is to redraw the balance circuit | 
as shown in Fig. 4B in such a manner as to | 


obtain more simplicity. 

How the simplified balance circuit therefore 
looks is shown by Fig. 4C. If we compare con- 
nection for connection, we will find that the 
balance circuit shown in Fig. 4C is absolutely 
identical with the one presented in Fig. 4B. 

In order to learn how such a balance actually 
operates we shall construct still another balance 
—but, this time, one made of glass-tubes and 
small pieces of rubber-hose as shown in Fig. 4D. 

As the arrows indicate a water stream flows 
from the tank to the “T’’-shaped glass tubing 
indicated as “‘a.”” At this point the water stream 
will be divided into 2 branch streams. One 
these smaller water streams will flow 
the lower branch, “a to d and d to b”; while 
the second one flows through the upper branch, 
“a to c and ¢c to b,” and then is again collected 
by the second glass “‘T” marked “b,” and so 
back into the tank. 

It is easy to believe that water also will flow 
from the third glass “T” marked “d” and 
marked ‘“‘c”’ into 
the middle tube here shown 
water wheel as the zero indicator. If we regulate 
valves V3 and V4 so that more water flows 
through branch a-d-b than flows through branch 
a-c-b the small water wheel will rotate in the 


same direction as do our clocks and watches 
—that is, “clockwise.” 
If we decrease the amount of opening of 


valves V3 and V4 but increase the amount for 
valves “V1” and “V2”, the zero-indicator wheel 


will rotate in the opposite direction. In case 





of | 
through | 


furnished with a | 


both sets of valves are adjusted to let through | 


an absolutely equal amount of water, no water 
will flow through the center tube. 


THE ELECTRICAL BALANCE IS A BRIDGE 





About the same situation occurs in the elec- | 
trical system as shown in Fig. 4E (see also 
Fig. 4C). That is, as long as the resistance 


of branch R1—R2 is equal to the resistance of 
branch R3—R4 no current will flow over the 
wire c-d that bridges both branches—and the 
galvanometer (cut into the bridge wire) there- 
fore will indicate zero. The experience presented 
by the last sentence has been condensed into the 
following formula, which is of great importance 
for experimenters who desire to build such a 
bridge: The indicator shows zero when 

resistance of a—c __ resistance of a—d 

resistance of c—b__ resistance of d—b 
or if the same formula is written in a more 
simplified manner, the galvanometer will indi- 
cate zero, when: 

Ril _ R3 


R2 R4 





| 
Since mathematics is a subject that generally | 


is not well liked, modern electrical bridges are 
furnished with the long, stretched wire shown 
in Fig. 5 as “a to b”’, in place of the separate 
resistors, “Rl and R2” shown in Fig 4. Along 
this single heavy wire, a-b, there is fixed a 
calibrated scale, and over wire a-b is arranged 
a slider contact which may be slid to any inter- 
mediate point between terminals a-b. The 
slider not only makes contact with the wire 
a-b but also carries an indicator or pointer 
which moves over the calibrated scale. 


ACCURACY OF THE BRIDGE 


Despite the fact that there are many other 
means provided to measure a resistance, with 
(Continues on page 637) 





Fig. 8. A capacity-measuring bridge. 
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When “Squad-car” Centralab is at the 
wheel things happen. He stands for no 
foolin’. Out goes that noisy control on 
its ear ... and a smooth, efficient CEN- 
TRALAB RADIOHM preserves’ the 
peace. 


The best pacifier for noisy 
receivers, servicemen agree, 
is a Centralab Radivhm .. . 
and ...a mere handful will 
service practically any set 
ever made ... and make it 
work “better than ever be- 
fore.” 


wry Radio Service Man 
should bea member of the 
Institute of Hedio Service Men 


























1 0 EVEN GREATER DISTANCE 
CLEARER RECEPTION 


RUBBER INSULATED 


SIMPLE NEAT INSTALLATION 
ADJUSTABLE BRACKETS 
If Your Dealer Cannot Supply Send Money 
Order for $1.75 Sample Prepaid 
SEND NAME OF YOUR JOBBER 


“VICTORY MFG. & DISTRIBUTING CO. 
2021 Michigan Ave. Chicago 





Fascinating home-study course pre- 
pares you quickly for today’s big- 
gest opportunity-—-NEON gaseous 
tube” lighting—most widely used 
medium of lighted displays the 
future’s greatest source of illumination. Trained men 
needed in every locality! Start now while the industry 


is still new! 

FREE Booklet describes NEON’S eppertunities 
plete data on C. L. home-study cour 

rollment fee amazingly low. Write for FREE. "poor: 


Commercialite Laboratories, Box 47-R, Omaha, Nebr. 


* m- 
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oO OFFICIAL”: 
“RADIO SERVICE - 
MANUAL . 


oe 


“Ss 
Complete Directory 


of lt 
a 


1934-1935 Radio Receivers 


Full: Radio Séevice Guide 





SET SERVICING 
Service information 
found in the Manuals 
covers all types of 
radio receivers. The 
material is extremely 
valuable to Dealers 
and Service Men. On 
many diagrams ap- 
pear voltage readings 
of tubes, socket con- 
nections, transform- 
er data, alignment de- 
tails, and other serv- 
ice notes. 

PUBLIC ADDRESS 
The pages on P.A. In- 
stallation will be 
helpful to Service 
Men and P.A. special- 
ists. Such prominent 
features as class A 
and B amplifiers — 
single and dual chan- 
nel systems — attenu- 
ators, and mixers — 
superpower stages — 
preamplifiers and oth- 
er commercial devices 





for P.A. work are in- 
cluded. 
ALL WAVE 
RECEIVERS 
Information relative to 


short-wave receivers have 
found their way into the 


Manuals. For these 
standard manufactured 
sets, wherever possible, 


complete aligning details 
for all wave bands are 
included in addition to 
the service material listed 
for other sets. 
AUTO-RADIO 
RECEIVERS 
All available service in- 
formation on new auto- 
radio sets has been in- 
cluded. From this data 
alone Service Men could 
derive sufficient knowl- 
edge to venture in a 


specialty field—that of 
servicing only auto- 
radios. 











GERNSBACK PUBLICATIONS, 


99 Hudson Street 


$7.00 List 


RADIO-CRAFT for 





Just as we say— 
Service Manuals.” 


copy today! 
No other radio book 


—*“Be prepared to meet all radio servicing emergencies with the Gernsback Official Radio 

You never know when a service job requires that 
might mean the difference between doing the job or losing it. 
GERNSBACK MANUALS—either for regular service work or for servicing auto-radios. 


is comparable to the new 1935 OFFICIAL RADIO SERVICE MANUAL. 





APRIL, 


1936 








“extra” special attention. It 
You’re safe if you have on hand the 


Get your 


In con. 


tents, in style of printing, in grade of paper, in illustrations, there has never been published such a 


comprehensive volume. 


This Manual contains over a thousand pages—yet it is only 1% inches thick because it is printed ona 
special Bible stock which is an exceptionally good stock, yet one of the thinnest and most durable 


papers. 
industry. 


This 1935 Manual is the most authentic and elaborate service guide ever used in the radio 


Contents of the 19335 Manual 


Over 1,000 pages full of diagrams and essential 
information of manufactured receivers—only data 
of real use in servicing is included. This new 
Manual is really portable since it is ex- 
tremely thin and light as well. @ Volume V 
continues where the preceding manual left off. 
@ Many circuits of old sets are included. © 
Service Men know every set has certain weak 
points which are really the cause of trouble. 
Wherever the information could be obtained, these 
weaknesses with their cures are printed right 
with the circuits. This is an entirely new and 
valuable addition to the Manual. @ All the latest 
receivers are included—all-wave sets, short-wave 
sets, auto-radio sets, midget and cigar-box sets, 
etc., as well as P.A. Amplifiers and equipment, 


and commercial servicing instruments. @ The 
cumulative index is even more complete than be- 
fore; including cross-references to sets sold under 
different names and type numbers. @ Volume V 
includes resistance data; socket layouts ; I.F. data; 
and voltage data. @ Tube data on latest tubes 
@ Free question and answer service—as included 
in our last three manuals. 


OVER 1000 PAGES 


Over 3,000 Illustrations 
Size 9” x 12”—only 114,” thick 
Flexible, looseleaf leatherette 
cover 





W hich of These 


GERNSBACK RADIO 
SERVICE MANUALS 


Do You Need to | 
Complete Your Files? 


1934 Official Radio Service Manual 
400 Pages. 
Over 2,000 Illustrations 
Flexible, Looseleaf. Leatherette Cover 
List Price $3.50 


Over 











9x12 Inches. 


240 pages « 








q a1 i a servicing the se 
1933 Official Radio Service Manual Lord OS ass oth snes om tiie ter to emeen Oe POS 
Over 700 Pages. 9x12 Inches. ak A cnt = o hat rence do This inet dee the os Over 500 
- st pe . ec with this type o' ° 
: Over 2,000 Illustrations. Details on how hie te allations in “turret-top” cars are included Iustrations 
Flexible, Looseleaf. Leatherette Cover The ditterent methods used by car makers ra and eet manufacturers Size 9 x 12 
are listed with the individua Ircults ar service inf ormat 
List Price $5.00 foe Sakae cone es See SaaS ‘in int Tyne, Flexible, Looseleaf 
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1932 Official Radio Service Manual 

Over 1,000 Pages. 

Over 

Flexible, Looseleaf. Leatherette Cover 
List Price $5.00 


9x12 Inches. 
2,000 Illustrations 


t into your po 


—for the real auto-radio servicing “‘dope,” | 
you can’t find a better book! 


The 1935 Official Auto-Radio | 
Service Manual 


Every radio man connected in any way with the 
booming auto-radio business needs a copy of the new 
OFFICIAL AUTO-RADIO SERVICE MANUAL. It 
contains only auto-radio service ‘‘dope.’’ 


HERE ARE HIGHLIGHTS _OF THE _ 1935 
AUTO-RADIO SERVICE MANUAL 


towded with diagrams, service m 
sential data required for proper servicing of new auto-radio receivers 
Included are diagrams of sets which appeared during 1934. and 
were not included in the supplement to the 
e schematic diagrams, chassis layc noe voltage tabulations 
ies instructions are included for practically all sete. 
ube symbols are also included ‘ facilitate the job of 
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1931 Official Radio Service Manual 
650 Pages (Including Supplements) 


Over 1,500 Illustrations 
Flexible, Looseleaf. Leatherette Cover 


(Including Supplements) 


9x12 Inches 


List Price $4.50 





1933 Official Auto-Radio Service 


Over 200 Pages. 


Manual 
(Volume I) 


Over 500 Illustrations. 


Flexible, Looseleaf. Leatherette Cover 


2 . Address 
List Price $2.50 
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Inc. 
New York, N. Y. 


(Send remittance by check, money order, or register letter if it contains cash 
currency or unused U. S. Postage Stamps.) 
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MAIL COUPON TODAY FOR ANY MANUAL! 


GERNSBACK PUBLICATIONS, 7 
99 Hudson Street, New York, N. Y. 
Enclosed you will find my remittance of $ 

E which please send me_ promptly, 

g RADIO SERVICE MANUAL indicated. 


[] 1935 Edition 
[] 1934 Edition 
[] 1933 Edition 
C] 1932 Edition 
LC] 1931 Edition 
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POSTPAID, the OFFICIAL§ 


@ $7.00 AUTO-RADIO MANUALS 
@ $3.50 (0 1935 Edition @ $2.50 
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A $5.00 L) 1933 Edition @ $2.50 
a HH 50 (Including Supplements) 
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RADIO-CRAFT 


CORNERSTONES OF RADIO 
—THE BRIDGE 


(Continued from page 635) 

respect to accuracy no other device surpasses the 
bridge circuit. The more exact is the calibrated 
resistor R4, and the finer is the point of contact 
of the slider c, the greater will be the accuracy 
of the measurements made (provided that one 
and the same galvanometer is used as the zero- 
indicator. ) 

Since very sensitive galvanometers are quite 
expensive and not very sturdy, they are often 
replaced by less sensitive ones, used in cone 
nection with vacuum-tube voltmeters. (See Fig. 
6). To obtain stable operation of such vacuum- 
tube voltmeters, they are, themselves sometimes 
designed as bridge circuits as shown by Fig. 7. 


ALTERNATING-CURRENT BRIDGES 


While the bridges described may be used only 
for direct-current (or “D.C.”") measurements 
there are in addition a great many alternating- 
current (or “‘A.C.’) bridges in use; mostly, to 
determine the value of a condenser, inductance, 
frequency, etc. Note that the principle of 
alternating-current bridges is identical to that 
for direct-current bridges. 


APRIL, 





Measuring Capacity. For example, let us 
set up the circuit shown in Fig. 8, in which a 
calibrated condenser, Cs, used as a “standard,” 


is cut into the bridge between points d and b; 
and condenser Cx (of unknown value) is to be 
connected to terminals a-b. 

Since alternating-current devices are to be 
measured, a direct-current source (for example 
a battery) is, of course, not suitable; instead, 
a tube oscillator, or, usually, a high-grade 
buzzer, which generates a “clean” (single) 
audio-frequency (or “A.F.’’) tone may be used. 
Since there is no direct current applied, instead 
of a galvanometer another zero indicator which 
is sensitive to alternating current. (ordinarily, a 
highly-sensitive headphone) is utilized for this 
service. 

Measuring Inductance. A bridge for meas- 
urement of inductance is shown in Fig. 9. The 
make-up is about the same as used for the capa- 
city bridge (Fig. 8), except that a calibrated 
inductance standard Ls is cut in between points 
b and d, while the inductance Lx, of unknown 
value, must be connected to the terminals con- 
nected to points a and d. 

In both bridges, slider c is moved along the 
slide-wire, a-b, until no tone is heard in the 
headphones. 


ADDITIONAL USES OF THE BRIDGE 


The bridge circuit is for example an excellent 
agency for neutralization of two adjacent radio 
circuits. The bridge principle also is often used 
for securing various compensating effects in cir- 
cuits. It is frequently employed as the main 
factor in “trick,” or reflex circuits, and in cer- 
tain superheterodyne connections. 

This last example is an excellent illustration 
of the involved and important nature of the 
balance principle. If the grocery man does not 
keep his balance in order, we do not get the cor- 
rect amount of grapes; or, again, if someone is 
mentally “out of balance,” people call him 
crazy. The balance principle therefore is of 
vast importance. It governs the most simple de- 
vices but, strange as it ma} seem, the simpler 
the device, the more difficult it is to recognize 
the presence of the balance principle. 


Fig. 9. 





An inductance-measuring bridge. 
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Operates direct from 110 volt A.C 


Ti? POWERFUL A. C. « 
ow EW See 4 
3-TUBE TRANSCEIVERe 
and 10 meter transceiver that is in a class by itself! with @ 
good modulation it makes an ideal ‘‘second’’ set for i 
Summer and plug it in anywhere that 110 v. A.C * 
it punches through the Q.R.M. will surprise you. * 
Can be used as a fixed transmitter with separate receiver, allowing maximum ? 
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Complete kit, fose tubes @ 
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Separate regeneration and volume contre iis on reception; 
gives maximum sensitivity and minimizes receiver radiation Ss 
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power supply using large 30 H smoothing Wired and tested $3.50 « 
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“USES OF LOW-VOLTAGE 
THERMIONIC RECTIFIERS 


(Continued from page 607) 

these tubes in electronic work, in radio and A.F. 
amplifiers, to run reproducers (fields), telephone 
apparatus such as dial selector switches and 
relays, solonoids and even to run D.C. motors. 
The most important and frequent use however 
has been as filament supplies for large A.F. 
amplifiers in fine residences where any hum at 
all was objectionable. (See “A $30,000 Radio 
Installation,” in February, 1936, Radio-Craft. 

The writer will be glad to give further data 
on request. Kindly enclose a stamped and self- 
addressed envelope. 





AN EASILY-MADE STROBO- 
SCOPE FREQUENCY METER 


(Continued from page 607) 
tions per minute, which corresponds to 
630 
———= 10.5 
60 


fore, as the glow bulb lights up 4 times per 
revolution of the disc it is evident that the 


r.p.s. (revolutions per second). There- 





frequency is x 4—42 cycles per second. 
60 
Applying to the glow tube the same frequency 
we may have it light up only in 2 positions 
when the number of revolutions is 


from 630 to 1,260. That is, 





x 2=42 cycles. 


Suppose now the tube glows in 8 positions and 
the disc seems at stand-still when the motor 
makes 2,802 revolutions per minute. The meas- 





2,802 

ured frequency is x 83872 cycles per 
60 

second. This method can also be used to 


synchronize a television scanning disc without 
recurring to the use of a synchronous motor. 
In the circuit of this device, Fig. 1, Fl and F2 
are the field coils of the motor; and Bl and B2, 
the carbon brushes. The resistance of resistor 
R is about 300 ohms. The motor if of 
versal” 
was described ir a recent 
Welt magazine. 


This simple unit 
issue of Radio- 





MEMBERS' FORUM 


(Continued from page 612) 
line filter and creates a great disturbance in 
my receiver and many others in the neighbor- 
hood. 

As a radio Service Man, I knew what would 
cure the trouble. I complained to the manager, 
and having a suitable filter on hand I persuaded 
him to plug it in and noted that the interference 
had practically disappeared from my set. I 
went back several days later, expecting that I 
would have a nice sale, but instead the filter was 
handed back to me and the manager said he 
was afraid the company would object to the at- 
tachment and several other excuses. 

Now I don’t care where they buy their filter, 
but I do want that noise stopped. Is there any 
way to force them to correct the condition? In 
case the company refuses to take any action, is 
there anything I can do to improve the condi- 
tion? 

H. C. SLAYTON, 
Momence, Il. 
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FOR THIS 
DOUBLE-DUTY 


‘““DEPENDABLE’’ 
TUBE & SET TESTER 


This is the most practical and efficient 
piece of testing equipment you could want. 
Takes all glass and metal tubes and roam- 
ing filaments. Has 5” fan-type, full-view 
“Good-Bad” meter. Simple to operate, needs 
no adapter. 


EFFICIENT—CONVENIENT—LOW PRICED 


| In addition to testing all tubes, this double 
duty instrument also tests shorts and leak- 
ages with neon indicating lamp. Makes ca- 


“uni- | 
type can be operated either on A.C. or | 


Please Say That You Saw It in RapIo-CRAFT 


pacity and ohmmeter tests, also tests all types 
of condensers. Has separate line voltage me- 
ter. This instrument is really a remarkable 
value at the price—a piece of equipment every 
up-to-date service man needs. Also available 
luxe models. 


in portable-combination and de 


Write Dept. RC-4 for Bulletins. 
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right now industries. 


—hundreds of | Autos, airplanes, machine shops—practi- 
illustrations— | cally every industry depends on electricity 
the most com- 


and men who know this subject make big 
money. Pleasant, fascinating work, easy 
to learn and do. Send coupon for a set of 
these books for FREE examination. 


plete work of 
ite kind ever 
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sion. everything Gernaback’s famous Radio 


E neyclopedia (latest edition) 
given free with these electrical 
books if you send NOW. 





so 6anyone can 
understand 
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American Technical Society, Drexel at 58th St, Dept. E-126, Chicago 


Send for 10 days’ free use. BRAND) NEW 10 volume set of Electric: al Engi- 
neering. Include free membership in the American Technica 

and 8. Gernsback’ , Ly r- lopedia. I will pay the few cents delivery charges 
on the books. If! ih I may cote & them in 10 days and owe you nothing. 
but if I — them. T pr nd $2.00 after 10 days, then $3.00 a month 
until price of only $26.80 is paid. 
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in this Publication for only $1.00 
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* New Items 


* New Prices 


The Radolek New 1936 Profit § | 
Guide is the most complete Ra- 
dio Parts Catalog ever published. 
Completely revised—right up to 
the minute, bringing you every- § | 
thing in Radio—at the right 
prices. Every page brings you 
extra profits! Contains over 
10,000 Individual Radio Repair 
Parts—hundreds of new items 
a complete new selection of Re- 
ceivers, Amplifiers, Tools, Tubes, 
Books and Instruments. Every- 
thing you need—always in stock 
«.. ready for prompt shipment 
to you. You need this Big 
Radio Parts Catalog—it’s 
FREE. Send for it! 
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DIRECT-IMPEDANCE AMPLIFI- 
CATION 


(Continued from page 609) 


low-frequency gain of the amplifier, it might 
seem that the elimination of hum would be a 
serious and difficult obstacle, but such is not 
the case. 

It is unnecessary to purchase heavily-shielded 
A.F. chokes to arrive at completely hum-free 
performance. The fact that considerable current 
is flowing through the windings limits the induc- 
tive pick-up. 

The uninitiated constructor would very likely 
connect units 1 and 2 with a 4-wire cable. 
Nothing could be more disastrous to humless 
performance. It is always essential that the 
plate-to-grid lead be separate from the rest of 
the cable, but may be wired to the same plug 
and allowed to hang loosely from the cable. 


THE LOW-FREQUENCY UNIT 


The low-pass filter which precedes the final 
2A5 is so adjusted as to pass only notes below 
70 cycles, to any extent. As shown in the 
diagram, it is composed of (a) a small A.F. 
transformer with the primary shunted and (b) 
a bypass condenser of unknown value. This 
transformer is usually one of the low-priced 
universal replacement units of about 3-to-1 ratio 
and the condenser varies in value depending on 
the set-up used. It frequently has a value of 
about .25-mf., but may vary from this value to 
as high as 0.5-mf. or down to 0.1-mf. 

In addition, a condenser is placed across the 
output transformer to resonate it to these low 
frequencies. This, too, depends on the speaker. 
The correct value for maximum performance is 
found by experimentation. It usually runs from 
0.5- to 1.mf. 


LIST OF PARTS 


One 3-gang tuning condenser, 350 mmf., C; 

Four Cornell-Dubilier condensers, 0.1-mf., C1; 

Eight Aerovox condensers, type GM, 8 mf., 525 
Va. GS? 

One Aerovox mica condenser, 





type 1467, 370 


mmf., with Hammarlund EC-35, C3; 

One Aerovox mica condenser, type 1467, .001-mf., 
C4, C8; 

Two Aerovox mica condensers, type 1467, 100 
mmf., C5; 

One Aerovox mica condenser, type 1467, 250 
mmf., C6; 

One Aerovox mica condenser, type 1467, 500 
mmf., C7; 

One Aerovox condenser, type P-5, 8 mf., 525 
V., C9; 

Two Cornell-Dubilier condensers, 0.5-mf., C10; 

One Cornell-Dubilier condenser, .25-mf., C11; 

Two Cornell-Dubilier condensers (see text), 
C12, C13; 

Two Centralab carbon resistors, 500 ohms, 1 W., 
Rl, R5; 

= 


One Centralab carbon resistor, 400 ohms, 
R2; 


One Centralab carbon resistor, 25,000 ohms, 1 
W., R3; 

One Centralab carbon resistor, 30,000 ohms, 1 
W., R4; 

Two Centralab carbon resistors, 1 meg., 1 W., 
R6; 

| One Centralab carbon resistor, 50,000 ohms, 1 
W., R7; 


One Centralab potentiometer, %-meg., RS; 

One Electrad voltage-divider, 15,000 ohms, R9; 

Two Electrad resistors, 25,000 ohms, 10 W., 
R10, Ril; 

*Two A.F. chokes, type T- 3736, Ch.1, Ch.2; 

*Three filter chokes, type T-1607, Ch.3, Ch.4, 
Ch.5; 

*One A.F. transformer, type T-2999, Ch. 6; 
*One power transformer, type T-7021 supplying 
7 ¥. Co... 63 V.. 8 V.. 8% V., P.3.25 
*Two power transformers, type T-4900 supplying 
70 V.. C-T., 3% V.. & V.. P.F2, P.TS: 
One Wright-DeCoster speaker, model 790, 2,500- 

ohm field, single 2A5, reproducer No. 1; 
One Wright-DeCoster speaker, model 1,980, 2,500- 
ohm field, single 2A5, reproducer No. 2; 
Sockets, speaker plugs, chassis, etc. 
Two Sylvania type 78 tubes, V1, V3; 
One Sylvania type 6A7 tube, V2; 
One Sylvania type 85 tube, V4; 
One Sylvania type 56 tube, V5; 
Two Sylvania type 2A5 tubes, V6, V7: 
Three Sylvania type 80 tubes, V8, V9, V10. 
*Name of manufacturer will be sent upon re- 
ceipt of stamped and self-addressed envelope. 
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SAVE ts 3O% 


NCE again, Midwest » tte its leadership 

by offering the world’s most powerful Super DeLuxe 
14-METAL Tube 5-band radio. It is a master achievement . 
today’s most highly perfected, precisely built, laboratory adjusted 
set. It is a radio- musical instrument that will thrill you with its 
mary clous super performance...glorious new acousti- tone... .crystal-clear 
“concert” realism...and magnificent foreign reception. Before you buy any 
radio, write for FREE 40-page 1936 cat: slog. Learn about the successful Midwest 
Laboratory-To-You policy that saves you 30% to 50%...that gives you 30days FREE trial. 
This super radio will out-perform $100 and $200 sets on a side by side test. It is so 
powerful, so amazingly selective, so delicately sensitive that it brings i in distant foreign 
stations with full loud speaker volume, on channels adjacent to pow erful locals. The 14 
tubes permit of advanced circuits, make it possible to use the tremendous reserve 
power, and to exert the sustained maximum output of the powerful new tubes ata BetWoens Methases Over Fescten Recention 


50 SENSATIONAL ADVANCEMENTS do. 28! com2erne many ration 1 an thal 
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explain Midwest glorious tone realism, super performance a ete agg agg nese 
eproduc on. a ya aw 

and thrilling world-wide 5-band reception. They prove why . ~ sd se 

> . > irpasses all my expectations, 
nationally known orchestra leaders like Fred Waring, George Olsen 1 in my opinion, is the finest radio receiver 
Jack Denny, etc., use a Midwest in preference to more costly makes. obtainable.’ Teo Weems, 
Five tuning ranges make it easy to parade the nations of the world 
before you. You can switch instantly from American programs . Send for FREE 40-page four-color catalog. 
to Canadian, police, amateur, commercial, airplane and ship broad- It pictures the complete line of beautiful 
casts ... to the finest and most fascinating programs from Europe, 1936 Midwest Acousti-Tone V-Spread 
Africa, Asia, Australia South America . . . 12,000 miles away. % consoles and chassis 
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esien 
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The V-Front Dispersing Vanes established a new radio style overnight. 

They spread the beautiful lace-work of the “highs” throug hout the room 


in a scientific manner. ..directing the High Fidelity waves uniformly to ach 1930 Free 30-DAY TRIAL OFFER 


the ear. Now, get complete range of audible frequencies achieving 


glorious new acousti-tone...assuring life-like crystal-clear‘ ‘concest”” realism. and 40-PAGE FOUR-COLOR Pree CATALOG 


No middlemen’s profits to pay. You buy at wholesale prices, direct from MIDWEST RADIO CORPORATION User-Agents 
Laboratories. ..saving 50°, to 50%. You can order your 1956 Midwest ar — . Meke — 
radio from the new 40-page catalog with as much certainty of satisfaction Dept. 12L, Cincinnati, Ohio Extre Money 
as if you were to come yourself to our great laboratories. You save Without obligation on my part, send 

30% to 50°,...you get 50 days’ FREE trial. . .as little as $5.00 down me your new FREE catalog and 
putsa Midwest radio in your home. Your are triply protected with a One- complete details of your liberal 30-day 
Year Guarantee, Foreign Reception Guarantee, Money-back Guarantee. FREE trial offer, This is NOT an order 
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INSTALL A GENERAL ELECTRIC 


““Y-DOUBLET” ALL-WAVE ANTENNA 


FOR SUPERIOR RECEPTION 


DIRECTIONAL CHARACTERISTICS 


The “V-doublet” Antenna System is ideally suited to take 
full advantage of directional effects. When the antenna 
system is placed at right angles to the direction of the in- 
coming signal, the signal will come through at maximum 
energy. When the antenna span points towards a known 
source of local interference, it decreases the pick-up of 
noise from that source. 


EXCELLENT SENSITIVITY ON ALL 
SHORT-WAVE FREQUENCIES 


The “V-doublet™ is very broadly peaked in the short-wave 
band. The tapered “V™ section couples the antenna to the 
transmission line in a manner that permits the transfer of 
signal energy over a wide frequency range, without favor- 
ing any particular short-wave frequency. 

A specially constructed receiver-coupling transformer af- 
fords proner electrical matching for modern radio receivers 
equipped with antenna coils having a relatively large num- 
ber of turns in the primary circuit. 


BALANCED TRANSMISSION LINE 


Short-wave signals intercepted by the “V-doublet” are fed 
to the receiver through a balanced, twisted-pair, transmis- 
sion line. Since the transmission line serves only to transfer 
signals from the doublet to the receiver it minimizes “man- 
made™ static which originates from the house wiring sys- 
tem and external electrical apparatus, including even igni- 
tion systems of passing automobiles. 








DOUBLET FOR SHORT-WAVE— 

T TYPE FOR STANDARD BROADCAST 
In the reception of standard broadcasts, the GE “V- 
doublet” Antenna System is automatically converted from 
its “V-doublet™ form to one approximating the conven 
tional “T” type arrangement. This change-over is accom: 
plished automatically by the special circuit employed in 
the receiver-coupling transformer. 


EASY TO INSTALL 


The “V-doublet” All-wave Antenna Kit, consisting of the 
doublet wires, glass strain insulators, and transmission line 
is assembled and packed ready for installation. It’s easy to 
install, requiring only two points of suspension over a 
50-foot span. 


PRICE - - Model KV-100 - - $5.00 


Available at your local 
General Electric Radio Dealer 


GENERAL ¢8 ELECTRIC 


THE ORIGINAL METAL-TUBE RADI 


APPLIANCE AND MERCHANDISE DEPARTMENT 
GENERAL ELECTRIC COMPANY 
BRIDGEPORT -<- «- - - « « CONNECTICUT 
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